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PEEFACE 



TO 



THE SECOND EDITION. 



The first edition of this Manual has been carefully 
revised : much has been re-written, some operations have 
been omitted, many others have been added. 

The chief labour of preparing the book has been 
undertaken by my colleague, Mr. Walsham, who has 
specially endeavoured to make it more complete by 
frequent and exact references to the anatomy of the parts 
concerned in the various operations. 

It has been our object (as in the first edition) to 
describe only those operations that can be performed with 
advantage on the dead subject. 

We have again to acknowledge our indebtedness to 
Mr. GoDART for transferring to the wood the various 
illustrations which have been added. 

6 Stratford Place : May 6, 1876. 
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THE FIRST EDITION. 



1 EEQUTREMEJfTS of tlie medipal examining boards of 
Ithis country seem to imply that a practical knowledge of 

■ operative surgery shoidd form an essential part of the 
feducation of every surgeon, and that henceforth operative 
I dexterity should be acquired by jiractice on the dead 
I body. 

For this reason, the performance of surgical opera- 
I tions on the subject has been introduced at most of our 
I medical schoob ; and demonstrators have been appointed 
wto superintend and direct the studies of gentlemen in that 
I department. 

The design of the present Manual is to give to students 
I a practical guide to the performance of operations on f he 
I body, and to lighten the labours of teachers, by 
I enabling them to dispense with much oral instruction, 
[and to substitute the same kind of supervision that is 

■ ordinarily exercised in the study of practical anatomy. 
Only those operative measures are here treated of 

I -which can be advantageously practised on the dead body; 



VIU PREFACE TO THE FIRST EDITION. 

and tliese are arranged, as far as possible, in the order in 
winch they should be performed — an order rendered 
necessary in this country by the scarcity of anatomical 
subjects. 

The woodcuts which are here and there introduced 
in the following pages were, with one or two exceptions, 
traced from photographs taken from the dead body, 
during the actual performance of the operations which 
they represent. 

For the original photographs, as well as for their re- 
production upon wood, the author is indebted to the 
artistic skill of Mr. Godart. 

Bedford Row: August ^\, 1869. 
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CHAPTEE I. 

INTRODUCTION, 

A/ 

^ The Selection of a Subject — Instruments — Assistant — A Table ©f 

Operations — Methods of holding the Knife — Suturesw 

The Selection of a Subject — It rarely happens that the 
student of operative surgery in this country has a choice 
of bodies for his purpose ; to those who l\ave such an 
opportunity we would recommend the selection of a male 
subject with a moderate amount of fat about it. An 
emaciated body gives too low an idea of the difiSculties of 
ligaturing arteries on the living ; while the deficiency of 
subcutaneous tissue renders it difficult to provide sufficient 
material for the formation of stumps in the practice of 
amputations. The subject should be placed on a high and 
narrow table, such as dissecting-rooms are generally fur- 
nished with. 

Instruments. — In the London Schools the instruments 
requisite for a course of operative surgery are generally 

< B 
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provided by the demonstrators, the student having 
merely to choose from their collection those necessary for 
each particular operation he is about to perform. But 
should he from any cause have to provide his own instru- 
ments he will find all that are requisite contained in the 
cases supplied to surgeons in Her Majesty's service ; an 
old case of this description will be found most serviceable, 
as in it the knives will have been worn down by suc- 
cessive sharpenings ; for, generally speaking, their blades 
are originally too wide for some of the more difficult 
amputations. 

Assistant — Two students usually work together on 
the same subject, acting alternately as operator and as- 
sistant, and we cannot too strongly remind those who 
officiate in the latter capacity that there is much to be 
learnt of the important duties of their post from operations 
even on the dead body. 

Table of Operations. — For the use of those who intend 
having one course only, or who have but one subject at 
their disposal, we append a table of operations that may 
all be practised on a single body. This list, which can 
be modified at the discretion of the operator, will be found 
to contain most of the operations in common use on the 
living, and may serve to guide some in the economical 
use of their material. 
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TABLE OF OPEKATIONS. 

T/ie fol.tomag opfixitions can all be performed upon one body, and are 
arranged in the order in which they should be practised. 

( IncisionB and saturefl. Pliig^ng the nares. Catheterisra of Eustachian tube. 
Mr. Bowman's operation on the punctum and lacrymal dact. Operations 
for Btrahiffluns, Excision of eyehaUa. Tenotomy, Di**ision of atemo mas- 
toid, tibialis anticus, ham-string tendons, tibialis posticus, tendo Achillis. 
Artificial anvis. Ligature of all the arteries. Trephining. _ Tracheotomj. 
I.«ry:igot«my. Pharyngotomy. Lithotomy. Paracentesis. Gaatrotomy. 

Amputationb anb ExcrsiOBs. 



Bight side. 
I Distal phalanges of fingers and 

thumb. 
I JFlngers, en mrnse, at metacarpal 

K IHand at wrist ^joint. 

On both 

I Amputation at lower third of forearm, 
'on of upper ami at lower third. 
Rigil niiie. • 

I Resection of the shoulder joi 



Left si'ife. 
Phalanges at all their articulations. 
Hand at carpal articulatioD, leaiing 
the thumb. 



Exeision of elliow joints. Ampiita- 



I .'Vrapirtfttion 
Oil lio/h aidra. 
Amputation of the breasts. 
Biffht sidt. 
of the upper maxilla. 
Amputation of the great toe a 
laTBo-metatarsal articulation. 
ChopBrt'a amputation. 



Left xklr. 
\i the shoiil<ler joint. 



Left si 



Reaection of half the lower maxilla. 
Ampatation of phalanges of toes at 

their varioiu joiula. 
Lisfranc's amputation. 
Pirogoff's ditto. Syme's ditto. 

On both Mdes. 
of the legs in their middle thirds. 
Left side. 
Ampulatioo through condyles {Car- 

Amputatioa of thigh, middle third. 
Amputation at the hip joint, 
of the penis. 



Amputati 
night side. 
fHegection of knee joint. 
I Amptrtation at lower third of the 

thigh. 
I Keaectiou of the hip joint, 

- Amputati 



Castration. 



4 MKTHODS OP HOLDING THE KNIFE. tff. i. 

We would here, once for all, state that throughout 
the following pagea, wherever distances on the body are 
expressed by inches, it is presupposed that the subject is an 
adult, and of average size and proportions. Again, when- 
ever the expressions left-hand side or right-hand side are 
employed, they always refer to the left, or right-hand side 
of the body which is being operated upon. 

Methods of holding the knife.— -The positions in which 
the knife is held in operative surgery necessarily vary 
much ; we shall, therefore, only attempt to describe some 
of the principal. 

■The first (fig. 1), where the sf.alpel is held sis a pen in 
writing, is an easy, elegant way of holding the knife, and 
is adapted for any delicate dissection, and for incisions of 
inconsiderable extent, where the parts to be divided offer 




no great resistance. It is used chiefly in the hgature of 
arteries, in the removal of small tumours, and in nearly 
all small operations. In figure 2, the knife is held as the 

Fig. 2. 




bow of a violin ; this position gives great freedom and a 
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wide raoge of motion, though it requires greater dexterity 
than the former, as the hand cannot be steadied on the 
neighbouring parts. It is made use of in the removal of 
the breast, or iu the excision of any tumour of large size. 
The knife may be grasped as an ordinary dinner-knife, as 

I seen in fig. 3, a method well suited for amputations about 

I the carpus and tarsus. 

%.3. 




Figure 4 represents the manner in which the scalpel 
L should be held in laying open fascia? or aponeuroses, on 
the grooved director. 




In figure 5, the knife, which iu this case i 
[ Lirge one, is held in the full grasp of the hand ; it is 



SUTUBBS. ( 

thus used in circular amputations, and in certain other 
instances to which we shall hereafter have occaaion to 
refer. 

Fig- 5. 




Sutures. — SutLirciS are of various kinds, and are gene- 
rally classified as — (1) inlen-upted ; (2) uninterrupted ; 
(3) twisted ; and (4) quilled. The above-named modi- 
fications owe their existence to the varying necessities. of 
wounds, as the latter occur in one or another part of the 
body. Thus the (1) interrupted is used for wounds where 
absolute apposition of every portion of their surface is 
either undesirable or unnecessary ; as in stumps after the 
removal of limbs ; in the wounds left by the removal of 
tumours, or amputation of the breast. 

(2.) The uninterrupted, continuous, or Glover's suture 
best secures the accurate apposition of thin edges, and is 
therefore used in wounds of the eyelid and intestines. 



i.) The twisted suture will i-etain in absolute contact 

I the whole surface of a, wound of cousiderable depth ; it 

' suits its purpose well in hare-lip, in wounds laying opeu 

the cavity of the mouth, or iu extensive division of the 

abdominal walls. 

(4.) The quilled suture maintains the deep parts of a 
l-woiind in firm contact, while it tends to evert the cuta- 
llieous edges ; it is therefore generally used in combination 
l"with interrupted sutures, which keep the superficial parts 
Bof the wound together. It is employed chiefly in the cure 
|0f ruptured perineum. 

The continuous, or nuiuterrnpted suture, consists in 
rthe simple sewing together of the edges of a wound, 
staking care that the needle penetrates, at right angles to 
i<thG surface, the whole thickness of the skin at each stitch, 
KThe thread, to prevent it pulling through, should be 
I'inotted at its end before commencing ; the needle should 
B curved at its extremity. 

In passing the inten-upted suture, precisely the same 

method may be employed, ezcept that afler each complete 

e of the needle through the wound, the thread should 

be divided, leaving an end on either side sufficiently long 

kto be tied in a double knot. This knot shoidd fall a little 

■io one side of the line of contact between the edges of the 

■Qund. 

In passing the needle in the two foregoing methods, if 
(Ossible, the edges of the wound should be Iield in contact, 
B-mith the forefinger and thumb of the left hand ; or the 
s of the wound may be put on the stretch, so as tu 
Jbring them paraliel with each ot.lier, that their opposite 
arts may exactly coincide. 



If ailver or iron wire be used, as is now the custom, 
instead of thread, it must be fastened by first crossing and 
then twisting the opposite ends of the suture together ; or 
it may be tied in a single «■ double knot ; it should not be 
cut off too near the wound, as on the living body it would 
be removed with difficulty. 

To apply the twisted suture, hare-lip pins, silk, or twine, ' 1 
and the cutting wire pliers, are necessary.^ The pins must ' 
be carefully passed in, about half an inch from one edge of 
the wound ; they must traverse it, and appear at the same 
distance beyond its opposite margin. 

When the requisite number of pins have been intro- 
duced, a piece of silk or twine is taken and twisted over 
each in the form of the figure 8, so that the point of cross- 
ing of the thread lies over the line of contact of the edj 
of the wound. Tlie thread may be secured by tying its 
opposite ends together, and tlie pin may be cut so as to 
leave about half an inch projecting at either end, beyond 
the thread. 

The quilled suture is best appbed with a strong ciurved 
needle, fixed in a handle, and having an eye near ita 
point. This should be threaded with a double thread, and 
having been passed through the wound from side to side, 
the looped end of the ligature is detached from the needle's 
eye, and held with the left hand, while the needle is with- 
drawn. 

The needle should pierce the akin an inch from the 
edge of the wound, should ti-averse the deep parts, and 
emerge at the same distance from its opposite margin. 

' This suture is beat appli^ to the wuund in the face, left after the 
retnoval of the upper jaw. 
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When withdrawn, there will be a double thread remaining 
in the wound having a loop at one extremity and two free 
ends at the opposite. Through the loop or loops, if more 
than one suture be used, a piece of gum catheter should 
be passed and the thread drawn tight over it, while the 
opposite ends are tied firmly over a similar piece of 
catheter. 

To maintain perfect apposition in the more superficial 
parts of the wound, it is necessary to add a few interrupted 
stitches. 

If it be thought desirable to practise the application of 
any of the foregoing methods, the front wall of the abdo- 
men should be used for the purpose, where also ^ the 
method of making incisions with the scalpel held in the 
first position may be practised. 

* For this see the preliminary remarks on Ligature of the Arteries. 
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CHAPTER II. 

SOME OPEBATIOXS IN MINOR SURGERT. 

Plugipng the NostrilB — Catielerisation of EuBtachian Tube — Mr. BovmaD's 
Operation on the Lacryiual Punctum— Operation for Strabismus — Reiuoval 
of the Eyeball — Paracenteeis Thoracis — Paracentesis Abdominis. 

PLUGGING THE POSTEEIOlt MAKES. 

This operation, suffidently disagreeable ou the living, is 
still more so on the dead body ; yet we venture strongly 
to recommend its practice, for though it presents no par- 
ticular difficulties to those who have once performed it 
satisfactorily, yet a first attempt to plug the posterior 
nares is less easy of execution for the operator and more 
irksome to the patient than might be supposed. 

The subject being on its back, and the head slightly 
raised on a block, artificial means must be used to keep 
tlie jaws apart. The operator must provide himself with 
cotton wool or lint, some strong twine, a pair of forceps, 
and a bent catheter, or, better still, Bellocq's cannula, the 
proper instrument for passing a hgatiire fixDra the posterior 
nares into the mouth. A firm oblong plug should be 
made of cotton wool twisted together, about the size of 
the last joint of one's thumb ; to this should be tied by its 
centre a piece of doubled twine two feet in length, so that 
there may be four ends attached to the cotton wool. One 
of these should be cut off closely, another left about six 
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Riches long, and two may remain as they were. Tlie 
t whole should now be smeared with oil. The instrument 
k-for passing a ligature into the pharynx being ai'med with 
I piece of twine, should be passed along the floor of the 
I nostrils until it reaches the pharynx, when, fi^.a. 

t the watch-spring being projected, it will ap- 
I pear in the mouth. The end of the string 
I "being held with the forceps, the instrument 
be withdrawn and the string brouglit 
out of the mouth. 

To this string attach the two longer 

Kstrings of the plug, and pull at the nasal end 

f the string until the plug sticks fast against 

f the soft palate ; introduce the forefinger of 

Ithe left hand into the mouth, and push the 

Iplug' backwards, at the same time gently 

1 puUing the end at the anterior nares. In 

■'this way the cotton wool may be adjusted 

I to one of the posterior nares ; the two strings 

I which wiU be found hanging out at the 

f anterior nostrils being separated, a piece of 

[ lint or wool should be stuffed in l>etween 

, them and the strings tied over it. This will 

' fix the posterior plug, and entirely close 

s side of the cavity of the nostrils. The 

ihorter piece of twine attached to the plug 

may either remain hanging out at the mouth, or, in a 

Jiving patient, may be swallowed and allowed to hang 

lown into the pharynx ; its use is to withdraw the plug 

fc-hen no longer needed ; and this is effected by first cut- 

KtiDg the knot at the anterior nostrils and taking out the 
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anterior nasal plug, the posterior being withdrawn through i 
the mouth by means of the aforesaid string. ■ i 

If the operator be desirous of performing the catheteri- 
sation of the Eustachian tube and lacrymal duct, he should 
proceed at once to their esccntion. 



PASSAGE OF THE EUSTACHIAN CATHETEK. 

The head of the subject being supported on a block, 
the operator should stand on the right-hand side facing 
the subject. 

The catheter, fig. 6, being oiled, should be held with 
a very light hand between the fore-finger and thumb with 
its concavity downwards ; its point should be inserted into 
the nostril, while the handle slopes towards the chin. 
As the point is gently pushed along the floor of the nostrils 
tl)e handle should be raised until it has gained a horizontal 
position, when the instrument can be passed straight on 
until its point can be felt to drop over the posterior edge 
of the hard palate into the pharynx.^ The instrument 
should now be withdrawn until its point can be felt to 
rise up again on to the posterior edge of the hard palate ; 
having arrived at this point, the cathetter should be pushed 
onwards about an inch, and dimng its passage its point 
should be rotated outwa;-ds through a quarter of a circle. 
This turning of the point should commence as the instru- 
ment leaves the hard palate and should be complete ratlier 
before the onward movement has ceased. 

' Should ftny obstacle be met -vnth id pesaing the catheter tbrough the 
lower Hieatua into the pharynx, no force of any degree should be employed, 
but the obstacle must be evaded. Occasionally, when the septum nasi diverges 
much from the median line, the catheter canuot be psssed. 
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, II. CATIiETERISATION OF NASAL DUCT. 1^ 

The point of the catheter will usually be felt to hitch 
, tlie phaiyngeal orifice of the Eustachian tube during 
fclhia maoceuvre. Should it not do so, tlie movement may 



If at the conimencemeut of the rotfition the point 

ieems to catch, it is probable that the instrument is too 

nuch curved ; it should then be withdrawn and somewhat 

atraighteued at the point. If, on-the other hand, the rotation 

I completed without the point of the catheter touching 

Fiff. 7. 




^ anything, the catheter requires bending somewhat more. 
When the point is fairly within the orifice of the tube it 
cannot be rotated by gentle force any farther in the same 
Erection, and it will be found to be directed towards the 
jiDuter angle of the orbit on the same side. 

CATHETER IS ATI OS OF NASAL DUCT FROM ABOVK. 

The operation for opening the lacrymal duct through 
Ithe cheek having been justly abandoned, as both unsightly 
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too rapidly, as a false passage may easily be made, or the I 
walls of the caual torn. If the probe is arrested at thoJ 
point where the canals coalesce and join the sac, the factv 
may be known by notieing that the akin near the tendoi 1 
ocuH is moved when the probe is moved, and an elastio-l 
resistance is experienced ; whereas, if the probe has entered 1 
(he sac, it hits against the inner bony wall, and the skin' ] 
is motionless. 

When the probe is introduced in this method from the! 
canal, it enters the sac behind the tendo ocuH, and is in al 
better position lor finding, as it were, (he orifice of the- 1 
nasal duct. But to make this more easy the larger j 
probes (Nos. 5 and 6, which are only used for this pur- 
pose) are slightly curved at each end in two different 
directions, while the central part (that held by the finger 
and thumb) is straight, and they are cylindrical in their 
whole length. 

The effect of this is that when the probe is inserted 
into the sac, and brought into a vertical position, a shght 
rotation of it on its long axis makes the lower point, 
which is in search of the orifice of the duct, describe a 
small circle ; and by slightly varying the inclination of the 
probe, and making gentle pressure at the same time with 
shght rotation, the jwint never fails to enter the duct. 
The point is known to have reached the nostril by the 
depth it has entered, compared with the external position 
of the nostril, and by its coming in contact with the floor 
of the nose. 
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OPERATION FOR STRABISMUS. 

Division of the internal rectus mu-scle of the eye. — Wc 
l'}iave selected this mmcle for the description of the opera- 
BtioQ for strabismua, aa its division represents the proceethng 
isually required in that affection. 

Instruments required. — A spring-wire speculum, a pair 
lof small blunt-pointed scissors, two pair of forceps, the 
I one for holding the eye, the other being ordinary dis- 
Isecting forceps, and a blunt Look, comprise the hst of 
Pjnstrumenta necessary for the operation. 

Position of Operator and Assistant. — The operator 
Ifihould stand facing the subject, and the assistant behind 
rthe head, facing the operator. 

Operation. — Having introduced the wire speculum 
Ibetween the lids, the assistant should, with the broad- 
Ipointed forceps, grasp a fold of the conjunctiva on the 
touter aspect of the eye and rotate the ball outwards 
Ibo as to expose the inner part of the white of the eye. 
Iljet the operator now pinch up with the forceps the 
I conjunctiva, about one-third of an inch to the inner side 
Jof the cornea, and below the sitiiatiou of the tendon of 
fthe inner rectus muscle ; this fold of conjunctiva should 
Kbe divided to the extent of about a quarter of an inch, 
fin a direction radiating from the circumference of the 
wmea, and parallel with the lower border of the rectus. 
■Having cut through the subconjunctival tissue in the 
■same (.lirection, pass the blunt hook into the wound, 
gliding its extremity on the eyeball, downwards, back- 
■wards, and h^tly upwards, so as to pass beneath the lower 
Jiborder of the tendon of the rectus. Lift the tendon uj)- 
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wards, away from tbe ball of the eye, and pass the 
scissors down the hook into the wound, and divide the 
tendon beneath the conjunctiva by a series of snips, cutting 
from below upwards. The hook may be again inserted, 
and any remaining fibres cauglit up and divided in a 
similai' manner. 

The difficulty in this operation is to pass the point of the 
hook beneath the lower border of the muscle ; this may 
be obviated by passing the hook some distance backwards 
before attempting to catch the tendon. 

The foregoing proceeding may be applied to any of the 
recti muscles of the eye; the incision in the conjunctiva 
being made in each case in a direction radiating from the 
circumference of the cornea. 



REMOVAL OF THE EYEBALL. 
As this o[)er:ition is now no longer confined to the 
speciality of ophthalmic practice, but has become one 
of general operative surgery, and since it can be advan- 
tageously practised on the dead body, we shall describe 
the method of its pei'formance, adopting Mr. Dixon's 
modification of the operation. A curved pair of scissors, 
a blimt hook, forceps, and a spring-wire speculum, are 
necessary for its performance. Having inserted the spring 
speculum between the lids, make a circular division of the 
conjunctiva with the scissors, about a quarter of an inch 
behind the cornea. Raise the external rectus muscle, and 
cut it across ; an assistant should seize the divided tendon 
and draw the eye inwards,* ' sliding one blade of the 
scissors beneath the superior rectus and oblique muscles, 

' Dixon, Diamsea of the Sye, 2nd ed., p. 393. 
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Fthey are divided, and then the inferior rectus; the optic 
I nerve is next snipped through, and the globe starts for- 
t.wards. Two or three strokes of the scissors divide the 
liinternal rectus, vessels and bands of areolar tissue, and the 
I operation is complete.' 

PAR^VCEKTESIS TnOEACIS. 

Various sites have been recommended as the most 

I suitable for tapping the chest, and many different methods 

I of procedure have bean adopted. The usual situation for 

I this operation is at a spot in the sixtli or seventh intercostal 

Ispace midway between the spine and the sternum. The 

only instrument required on the dead subject is a trochar 

and Cimula, but when operating on the living Dieulafoy's 

aspirator will be found applicable in the majority of 

The operation is exceedingly simple, and merely 

•consists, on the dead subject, in thrusting the trochar and 

Icanula into the pleural cavity through the intercostal space 

lat the spot previously selected. When operating on the 

■ living, care should be taken to keep the instrument as near 

Ithe lower part of the space as possible, so as to avoid 

■injuring the intercostal artery, which runs in a groove on 

f the lower border of the rib above. The trochar should 

3 held witli the thumb placed about an inch from its 

' point, so as to prevent it going too far into the chest, 

and possibly wounding the lung. When the trochar 

_ and canula have entered the pleural cavity, the trochar 

ihould be withdrawn and the canula pushed fai'ther into 

ithe chest. On the living it is sometimes desirable to gently 

tlraw up the skin, covering the intercostal space witii the 
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left hand before puncturing, so that a valvular aperture 
may be left when the canula is withdrawn. 

Some surgeons make a small incision parallel to the 
rib through the skin with a scalpel before thrusting in 
the trochar. We do not consider this at all necessary. 

If Dieulafoy's aspirator is used, the needle may be 
thnist into the chest in a similar manner. 

PARACENTESIS ABDOMINIS. 

This simply consists in thrusting a trochar and canula 
through the linea alba into the peritoneal cavity at a spot 
midway between the umbilicus and pubes. 

On the living subject the surgeon should previously 
to operating make sure that the bladder is not distended. 

As in puncturing the chest, some surgeons make a 
preliminary incision through the skin before using the 
trochar. 



CHAPTEE m. 

TESOTOMi'. 

I Tenotomy— General Remarks — InHtruments reqnired^Moile of Operating — 
Duties of Assistant — Division of the Tibialis PosticuB, Tibialis Aolicua, 
Tendo Acliillis, Hamstring Tendons, Steruo Mastoid, Abductor PoUicifl, 
Plantar Fascia. 

Tenotomy is an operation whicli in all practicable cases 

must be performed subcutaueously ; it is with this object 

that a series of knives have been invented, allowing of the 

L division of tendons with but little exposure of the wound 

I to the external air. 

Instruments required. — The only instruments required 
I for the performance of the following operations, are a 
p-pointed and a blunt-pointed tenotomy knife. The 
I former is used for perforating the skin over tendons, and 
I for dividing tendons themselves where there is no im- 
portant parts within reach of injury. This knife is held 
I pen ;' it should penetrate the skin on the flat, that is 
I with the flat of the blade parallel to the line of the tendon. 
I When in contact with the tendon, its edge should be 
I turned at right angles to it, and in this position the 
[ tendon should be divided. The blunt-pointed knife is 
I for dividing tendons, such as those of the tibial muscles, 
, where there are important pai-ts in the neiglibourhood 

' Page 4, fig'. 1. 
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^vhicll are exposed to injury ; it is held and used iu tlio 
sapie manner as the sharp-pointed knife. 

Mode of Operatinij. — In dividing a tendon, the end of 
the thumb should be placed over it while the knife is 
beneath it. In this manner the operator can ascertain 
when the division of the tendon is neai'ly completed, and 
can thus exercise greater care to guard the skin from 
injury as the knife approaches the surface. The comple- 
tion of the section can be ascertained by the sudden 
relaxation of the pai-ts, by the creaking of the tendinous" 
fibres under the knife, and often by the obvious gap 
remaining in the course of the tendon from the retraction 
of its end. 

Duties of the Assistant. — -The duties of an assistant in 
this operation are, firstly, to put the tendon on the stretch, 
to enable the operator to ascertain its exact position; 
secondly, to relax it, allowing of the insertion and adjust- 
ment of the knife ; thirdly, to tighten the tendon while 
the operator divides it. 

The following operations should be undertaken while 
the body is yet fresh, either before or immediately after 
the operations on the arteries. 

Positio7i of the Subject.— For the division of the tibi- 
alis posticus, tibialis anticus, and tendo Achillis, the body 
may lie on its back ; during the division of the ham- 
strings, "on its face. 



DIVISION OF THE TIBIALIS POSTICUS. 

Anatomy. — The tendon of this muscle is found behind 
the inner ankle, in a groove on the tibia, and nearer to 
the inner malleolus than tlie other tendons ; it is separated 
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t from the postei'ior tibial artery and nerve, which lie 
I behinJ it, or nearer to the os calcis, by the flexor longus 
I digitorum. 

Whilst passing round the inner ankle, this tendon 
fruns through a distinct sheath in the internal annular 
igament. 

The following woodcut illustrates its relational anatomy 
I in this part of its coiiree : — 

I J 9 




Places eligible for dividing the tendon. — This tendon 
I may be divided in one or two situations, viz. : — 

1 . Above the annular ligament. 

2. Below the annular ligament. 
Where it passes under the ligament its division would 

I be attended with considerable difficulty, as it is here, as 
* before stated, contained in a separate sheath of dense 
ligamentous tissue. 

The operation above the ligament is generally pre- 
Lferred; a spot about an inch and a half above the 
linternal malleohia being usually selected, immediately 
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behind which point of bone the tendon is found ; but 
as some prefer the lower operation we shall describe both 
methods. 



1. ABOVK THE INTERNAL ANNULAR LIGAMENT. 

Position of Operator. — The body lying on its back, 
the operator should stand on the opposite side of the leg 
to that of the tendon, with his back turned towards the 
body when operating on the right, but facing it when 
operating on the left foot. 

Position and duties of Assistant. — The assistant should 
stand opposite the operator, grasping the foot with one 
hand, and the leg a httle above the ankle with the other. 
The leg being rotated outwards, he should first flex and 
firmly abduct the foot to put the tendon on the stretch, 
so that the operator may more easily determine its situa- 
tion. He should next slightly extend and adduct the 
foot, relaxing the tendon, whilst the operator inserts the 
knife. At a signal from the operator he should again 
make the tendon tense to facihtate its division, relaxing 
the pressure somewhat as he feels the fibres give, so that 
the division may not be too suddenly accomplished and 
the skin over it be possibly divided. 

Operation. — The operator should first endeavour to 
make out the position of the tendon by directing the 
assistant to put it on the stretch. In very fat children it 
is often quite impossible to feel this tendon, or even the 
posterior border of the tibia. Under these circumstances 
a spot midway between the anterior and posterior borders 
of the leg, the limb being laid on its outer side, will 
sufficiently accurately indicate its position. Ha\"ing de- 
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termined the situation of the tendou, the operator shoiikl 

place his left thumb upon the spot at wiiich he intends 
1 dividing it, and retain it there during the rest of the 
, operation. He should next take the sharp tenotomy 

knife, and lioldiug it perpendicularly to the surface of the 
I limb witli the blade parallel to the tibia and the edge 
► directed towards himself, introduce its point between the 
I tendon and tlie bone, and push it on a short distance into 

the sheath. 

The handle should now be depressed to ensure the 
I division of the sheath ; the sharp knife withdrawn, and 
I the blunt introduced in its place and puslied under the 
j tendon. The edge should be nest turned towards the 
I tendon, which may now be divided by cutting outwards 

towards the surface. 

2. BELOW THE ISTEENAL ASNULAK LIGAMENT. 

The position of the foot, operator, and assistant 
should be the same as in the first method. Having 
made out the position of the tendon, the operator shoiild 
pinch up the skin over the antragalo-scaphoid joint and 
introduce the sharp knife between the skin and the ten- 
I don, which should be now divided by cutting downwards 
I on to the tubercle of the scaphoid. 

The assistant should manipulate the foot as in the 
I former method. 



DIVISION" OP THE TESDON OF THE TIBIALIS A^■TICUS. 

This may be divided in one of two places. 

1st. In front of the ankle joint. 

2nd. At its insertion into the internal cuneiform bone. 



DIVISION OV TIBIALIS AiVTICL'S. 



1. IN FRONT OF THE ANKLK JOINT. 

Anatomy. — The spot which is usually selected for 
division of this tendou for club foot is just in frout of the 
ankle joint, where the tendon is most prominent. Here 
it lies on the tibia, in the innermost of the sheaths in 
front of the ankle, having the anterior tibial artery to its- 
outer side, but separated from it by tlie extensor propriiis 
poUiiiis. 

Position of the Operator. — The opei-ator should stand 
in the same position as for the division of the tibialis 
posticus. 

Position of the Assistant. — The assistant should be 
stationed opposite the operator, grasping the foot with 
one hand, and the leg just above the ankle with the other 
band. He should first make the tendon tense by ab- 
ducting and extending the foot, so that the operator may 
determine its position ; he should then relax it while the 
knife is being introduced, and again make it tense during 
its division. 

Operation. — Having made out the position of the ten- 
don the operator should place his thumb upon the spot 
at which he intends dividing it, and keeping it there 
introduce the knife, held on the flat, to the outer side of 
tendon, i.e. between it and the extensor proprius poUicis. 
Having passed it thus on the flat beneath the tendon, lot 
him turn its edge towards the tendon and divide it, 
while the assistant puts the parts on the stretch. The 
usual precautions must be adopted for guarding the in- 
teguments from injury. 



^ 
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'2. AT ITS ISSERTIQX. 

Having made out the insertiou of the teiitloLi into the 

I internal cimeiforni bone, the operator should introduce 

the sharp-pointed tenotomy knife between the skin and 

I the tendon, and should divide tlie latter by cutting down- 

► wards on to the bone. 



niVISION OP THE TBNDO ACHILLIS. 

Thia tendon may be divided at its narrowest jiart, 
■ above its insertion into the os calcis, where it is readily 
I'felt under the skin. 

Position of Operator. — The operator should stand on 
\ the outside of the left, and on the inside of the right foot. 

Position and Duties of Assistant. — The assistant 
I should stand facing the operator on the other side of the 
[ foot, and shotJd alternately relax and make tense the 
\ tendon, 

Operation. — When operating on the right side the 

I foot should be rotated outwards, and the tenotomy knife 

[ introduced with the blade parallel to and beneath the 

I tendon, a httle on its inner side, and the tendon divided 

OS already described. 

It is customary with some operators to introduce the 
Iscalpel on the dorsal surface of the tendon, and this is 
I best effected by pinching up the skin on the back of the 
Iheel, while the parts are relaxed, and subsequently cutting 
prom the euperficial towards the deeper a3pet;t of the 
pimb. 

SECl'lON OF THE HAM-STKIXG TEKUOXS. 

Position of Subject. — The body should lie on its face. 
1st Division of Bicep.t. — Tlie biceps may be divided 
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where it lies in the outer fold of tlie ]^>opliteal space, 
exterual to and overlapping the peroneal nerve. 

Position of Operator. — The operator should stand on 
the same side of the hmb as the tendon which he is about 
to divide, with his back turned towards the subject 
in operating on the right leg, but the reverse when 
operating on the left leg. 

Position and Duties of Assistant. — The assistant should 
face the operator. His duties are the same aa in the 
former operations. 

Operation. — ^Placing the thmnb of the left hand on the 
prominence of the outer hamstring, an incision should be 
made immediately over and down to the tendon; through 
this the blunt-pointed knife should be introduced on the 
flat, so as to glide along the inner side of the tendon, 
between it and the peroneal nerve. The edge of the 
knife being turned towards the tendon, and the leg ex- 
tended, the operation may be completed in the usual way. i 

2nd. — Division of the Semimembranosus and Semiten- 
dinosus.- — The semimembranosus and semitendinosus can , 
be divided in the popliteal space exactly opposite to the 
spot selected for section of the biceps, i.e. opposite the 
condyles of the femur. These tendons, lying in the inner 
fold of the space, are not in close relation with any 
important part ; of the two, the semitendinosus is to the 
outer side, and communicates a more cord-like sensation 
to the touch. 

Position of Operator. — ^The operator should stand on 
the same side of the, limb as the tendons which he is 
about to divide, and should face the subject in dividing 
those of the right limb; 
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Operation. — In operating on either tendon an incision 
[stould be made immediately on its outer' side, and the 
I blunt-pointed knife being introduced, the operation may 
I be completed as in the section of other tendons. 

DIVISION OF THE STEKNO MASTOID. 

Anatomy. — Tliis operation ia undertaken for the cure 
y of certain cases of wry neck, and is generally put in 
I practice on the lower third of the muscle, wliich at this 
I part is covered by tlie skin, platysma, cervical fascise, and 
its own sheath ; it is crossed obliquely from within out- 
I wards and above downwards by the external jugular 
! vein, though generally at a point higher in the neck than 
I that selected for its division. 

The operation may be performed in two ways. 

\st Method. — Instruments required : — 

1. A deeply-grooved director. 

2. A narrow probe-pointetl grooved bistoury. 

3. A small scalpel. 

Position of Operator. — The operator should stand, in 
dividing the muscle of the right side, fiicing the subject 
and on the same side of the body as that of the muscle 
I on which he is about to operate. 

Position and Duties of the Assistant. — The assistant 
! should hold the head in such a position as will render the 
■ muscle tense. 

Operation. — Let an incision be made with the scalpel 
on the anterior border of the sterno mastoid in its lower 
third, and extending down to the muscular fibres ; this 
wound should be sufficiently large to admit the point of 

■ ' Outer ' OS regards the medinn line of the body. 
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the grooved director. Puss the director into the wound, 
and turning it round the border of the muscle, piish it 
with a semi-rotatory movement from within outwards i 
under its deeper surface, until the point can be felt in | 
the neck, beyond the outer boRler of the muscle. The I 
director may now be entrusted to the assistant, and ai 
bistoury be carefully pushed along the groove to its'! 
extremity. Divide the muscle from its outer to its inner ] 
border, and from its deeper to its more superficial siu'face; 
keeping the fingers of the left hand over the skin of the ] 
part, to ascertain when the muscle is completely divided, 
and to guard against the possibihty of the bistoury cutting 
its way through the integuments. 

'Ind Method. — The more usual method of dividing the 
mastoid is practised in the following manner : a sliarp 
and a blunt-pointed tenotomy knife being procured, an 
incision is made down to the anterior border of the 
muscle ; through this the bluntrpointed knife is intro- 
duced on the flat, and carefully passed behind the 
muscle ; its edge being turned towards the muscular 
fibres, they are divided in the same manner and with the 
same precautions as were recommended in the preceding 
operation. Great care must be esercised in passing the 
knife or director, as the case may be, to keep it close to 
the posterior surface of the muscle, and not allow it to 
include any of the deeper structures. 

Division of the Abductor Pollicis and Plantar Fascia. 
— The division of the abductor pollicis and plantar fascia 
is easily accomplished by introducing the knife beneath 
their narrowest parts, and completing the operation as in 
the section of other tendons. 
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CHAPTER IV. 

LIGATURF, IIF ARTEBIES IN THEIll COSTIJXUITY. 

\ Geueml Rules for the Ligature of Arteriea in their CJontinuity— Inatnimenta 
requireil — Ligature of Arteries of Upper Extremity; Badidl, Ulna, 
Brachial, Asiilary^Ligsture of Veeaela of Head and Neck: Suhelaviftn, 
Innominate, Oomniim Carotid, EsternBl Carotid, Internal Carotid, Lin- 
gual, Facial, Temporal — Ligature of Arteries of Abdomen : Common 
Iliac, Internal Hiac, External Iliaj;— Ligature of Arteriea of Lower Ex- 
tremity; Femoral, Anl«rior Tibial, Poaterior Tibial, Pvioneal, Popliteal. 



GENER.\L RULES FOR LIGATURE OF ARTERILS 
IS THEIK CONTIXUITY. 

f To expose the large vessels of the body with certainty, it 
r is necessary not oiily to know their relational anatomy as 
1 regards the parts with wliich they are in immediate cou- 
I tact; but accLu-ately to ascertain their position, and the 
I direction of their course with respect to the external con- 
[ formation and outline of the parts of the body in which 
I they are found. With this object it is usual to take as 
I guides and landmarks to the position of subjacent vessels, 
I either the outline of some muscle, or imaginary lines 
I drawn from one point to another. In all cases where the 
I external conformation of the limb admits of it, wo have 
I chosen prominent points of bone as landmarks, as these 
I are more constant in their relative positions, and more 
I easily discovered than the outlines of muscles, which latter 
[are too liable to be obscured by fat, or rendered indistinct 
I from other causes. 
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It is also as well to be acquainted witli the commoa 
aboormalities that may be encountered during the opera- 
tion to prevent embarrassment shoidd the parts not present 
their normal arrangement. 

The part of the artery selected for the apphcation of 
the ligature should be one free from bifurcation and large 
collateral branches. 

Jmiruments required. — The subject being placed on 
its back on a narrow table, the operator will require a 
scalpel, a pair of dissecting forceps, a grooved steel 
director, retractors or blunt hooks, and an aneurism 
needle. The scalpel should be from two to three inches 
in length in the blade. The groove in the director should 
run quite to its extremity, and leave no cut de sac in which 
the point of the knite can catch. 

Aa there are certain general rules which must be 
followed in attempting the ligature of all arteries, we 
propose to notice them here, to avoid subsequent repe- 
tition. The knife should be used only for cutting and 
not for scraping or scratching at the sheath of a vessel ; 
it had best be laid aside so soon as the sheath of the 
artejy has been fiiirly opened. When the direction and 
length of incision have been determined, the integumenls 
should be slightly stretched by the middle finger and 
thumb of the left hand, placed on either side of the lino 
of incision. The scalpel should be held as a ]>en in writing 
(fig. 1, page 4), and on its first contact with the skin should 
be held at the same inclination to the surface as a pen ; 
as the integuments are divided, its position should gradu- 
ally become vertical, so that on the completion of the 
incision it may be perpendicular to the surface. When 
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practicable the first incision is always made immediately 
over and parallel to the course of the vessel to be tied ; 
it should not divide more than the integuments. Each 
successive cut ought to be of precisely the same extent as 
the preceding. 

The use of the forceps ia obvious, but it may be well 
to remark that they are not to be applied directly to the 
artery itself, or to any large nerve or vessel that may 
be exposed during the operation. 

The steel director is used for dividing fascise upon, 
for separating muscular iutei-spaces, and for detacliing the 
artery from its sheath ; it is of great service in all those 
cases in which a silver knife was formerly used by many 
operators. In exposing a vessel, as a general rule, inter- 

1 vening fascise are divided on the director,' which is 
iserted through a small hole, made by pinching up tlie 

Eparts with the forceps, and cutting with the blade of the 

■ knife on the flat. Miiscular interspaces, if large, are 
Imost conveniently separated with the fore-fingers, conti- 
Jgiious tendons with the point of the director. It is im- 
Iportant to avoid opening the fascise of muscles and the 
luheaths of tendons, since, in the living, wounds of either 

■ may be followed by diffuse suppuration and its conse- 
Iquences. 

To free the vessel from its sheatli, a small hole must 
llie made in the latter, as in opening a fascia. The margins 
■of this aperture being alternately seized with the forceps, 
Ithe pomt of the director should be insinuated between 
I them and the coats of the vessel — by a gentle to-and-fro 
[■movement of the point. This separation ought to include 
' Fig. 4, p. 5, 



I 
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the whole circumference of the artery, but as little aa 
possible of its length, so aa to avoid injuring to any great 
extent the small vessels {va,sa vasorum) whi^h nourish 
the external coats of the vessel ; and for the same reason 
the artery should never be raised from its bed. 

An aneurism needle, with a very large curve, will be 
found most convenient on the dead body ; besides its ob- 
vious purpose, it may, in its passage round the vessel, 
separate any remaining adhesion between this and its 
sheath. In passing the needle, the point is generally in- 
serted between the vessel and any neighbouring structure 
there may be a risk of including in the ligature. 

The operator, seizing one side of the already separated 
sheath witli the forceps held in his left hand, should pass 
the point of the needle, unthreaded, between it and the 
artery, and by a gentle to-and-fro movement endeavour to 
carry the point round the vessel, without including any of 
the contiguous structures, till the eye projects slightly on 
the opposite side. 

Should any of the loose cellular tissue of the sheath 
be carried before the point of the needle, this may now 
be scratched through with the f.nger-nail, or divided with 
the scalpel, cutting on the needle with the blade directed 
away from the artery. 

The eye being thus freed, and the operator having 
ascertained that the vessel is the only structure embraced 
by the needle, may now thread one end of the ligature 
through the eye and withdi-aw the needle, carrying tlie 
loop of ligatiu-e along with it beneath the artery. Having 
unthreaded the needle, and left the ligature in position, a 
single knot should first be formed, and the ends of the 
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silk be grasped by the thumbs and forefingers passed down 
as near to the vessel as possible ; the knot may now be 
drawn tigtit, and secured by n second, tied over it. It is 

I essential to pass the fingers down to the vessel before 
tightening the ligature, in order to avoid disturbing its 

I connections, and also the more accurately to appreciate 
the amount of force applied. 

On the living subject, the vessel should be compressed 
between the finger and the ligature before tying the knot, 
to ascertain if the circulation is controlled and that the 
ligature has been placed on the right vessel. 

The retractors and blunt hooks are for holding aside 
the edges of the incision, and for guarding other impor- 
tant structures which may be exposed from injury. 

We shall describe the operations for ligature of the 
various arteries in the order in which they should be 
practised on the dead subject, and shall omit those which 
rarely, if ever, come under our notice on the living 
body. 

LIGATURE OF ARTERIES Of UPPER EXTREMITV. 

We Strongly advise the student to begin by ligaturing 

the vessels of the upper extremity, as he will, by so doing, 

meet with fewer difficulties and gain much experieoee 

• before attempting the more difficult operations on the 

lower extremities and head and neck. 

The vessels which may here require ligature are the 
radial, the ulnar, the brachial, and the axillary. 

We shall begin with the radial, that being the easiest 
TC5.=el to secure. 
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THE RADIAL ARTERY. 



I. Course and Relations. — ^The radial artery commences 
at the bifurcation of the brachial into tlie radial and lUna 
opposite the middle of the bend of the elbow, and after 
coursing down the fore-arm to the styloid process of the 
radius, curls over the back of wrist, enters the pidm 
between the first and second metacarpal bones, and ter- 
minates by inosculating with the ulnar to form the deep 
palmar arch. 

It is divided anatomically into three parts, viz. : — 

1. In front of fore-arm. 

2. On back of wrist. 

3. In palm of hand. 

Surgically, we have to consider the 1st and 2iid parts 
only ; the third being situated deep in the palm and 
inaccessible to hgature. 

1. RADIAL ARTERY IN FORE-ARM. 

Course and Relations. — The course of this vessel will 
be sufficiently accurately indicated by a line drawn from 
midway between the condyles of the humerus to a point 
half an inch internal to the styloid process of the radius 
at the wrist. In the upper tliird of its course, it hes 
between and is somewhat overlapped by the supinator 
longus on the outer side, and the pronator teres on the 
inner side ; but lower down in the fore-arm it is found 
more superficially, between the tendons of the flexor 
carpis radiahs on the inner, and the supinator longus on 
the outer side. In the whole of its course under con- 
sideration, the vessel is found in the outermost inter- 
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muscular space of the front of the fore-arm, and is covered 
by nothing but the integuments and deep fascia, or rather 
it is only necessary to divide these to expose the artery, 
except in its upper third, whore, in addition, the contiguous 
muscles must be separated from each other. 
It lies upon, from above, downwards — 

1. The tendon of biceps. 

2. The supinator radii lirevis. 

3. The pronator teres. 

4. The radial origin of flexor sublirais digitoruin. 

5. The flexor longus jwllicis. 

6. The pronator quadratus and 

7. The radius. 

It is accompanied by two vena; coraites, and has the radial 
nerve to its radial side in its middle third only. 

Position of Operator and Arm. — The arm should be 

extended in the supine position and drawn away from 

' the chest, the operator standing facing the subject on the 

I outside of the right arm and on the inner side of the left, 

r as one or the other arm may be the site of operation. 

Operations.- — A ligature may be applied to this vessel 

in any part of its course : we propose to tie it in its lower 

and upper thirds, so as not to injure the fore-arm for 

amputation in the middle third. 

I Upper Third.— To tie the artery in its upper third, make 

I an incision three inches long in the course of the vessel, 

commencing two inches below the bend of the elbow and 

running towards the wrist, search for the most external 

white line in the deep fascia ; this marks the intermuscular 

P space in which lies the artery ; it may be known by the 

Kidirection of the fibres of the contiguous muscles, those on 
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the outer aide belonging to the supinator longus rimuing 
straight downwards, whilst those on the inner side, 
forming part of the pronator teres, run downwards and 
inwards:^ 

Having opened the fascia at this spot, use the finger or 
the director to separate the muscles, clear the artery from 
its connections to as small an extent as possible, and apply 
the ligature from without inwards, to avoid the possibihty 
of including the radial nerve. 

Should the vente comites be included in the hgature no 
harm will come. Rules having been already given for 
opening the sheath and passing the needle, &c., they will 
not be again repeated under the special directions for 
tying each vessel. 

Lower Third An incision should be made in the 

direction of the Hne above indicated,^ commencing three 
inches above the wrist, and extending downwards for 
two inches. Tiiis should fall between the tendons of the 
flexor carpi radialis and the supinator longus; immediately 
beneath the integuments the superficial radial vein is 
usually found. 

Pushing this aside, divide the deep fascia on the direc- 
tor, and the artery ■vvdll come into view, surrounded by its 
venre comites and an imperfect sheath, both of which must 
be separated with the point of the director, and the liga- 
ture passed. 

The vessel here rests on the pronator quadratua. i 

' Sliould the student have made a mistake and found a wroug iiuiscuIbt j 
interapftce — saj tliat, for eiBmpIe, between the pronator and flexor c 
radialis, he will easily perceive bis error by noticiog that the fibres on both . 
sides run downwards and slightly inwards. 

' Viz., from middle nf the bend of the elbow to a point half an indi i 
intcrual to the styloid process of the radius. 
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Ahnormaliiies. — Should the vessel not be found in its 
usual place it will probably be found in one of the follow- 
ing situations : 

1. Superficial to the deep fascia. 

2. On the supinator longus muscle instead of to its 
inner side. 

3. Above the extensors of the thumb instead of beneath 
them. 

Collateral Circulation. — The collateral circulation 
between the ulnar and radial is so free that in practice 
one vessel is never tied without the other being secured 
at the same time, except iu the case of a wound of either 
vessel, when both ends are secured in the wound. 

2. KADIAL ARTERY AT WRIST. 

Course and Relations. — The courae of the radial at tlie 
wiist may be roughly indicated by a line drav/n over the 
extensors of the thumb from a point on the front of the 
fore-arm half-an-inch internal to the styloid process of the 
radius to the posterior part of the first interosseous space, 
which can be easily felt on the back of the hand. 

It here winds over the external lateral ligament, the 
trapezium, and dorsal ligaments of carpus, aud disappears 
between the two heads of the first dorsal iuterosseous 
muscle. 

The vessel is here covered by the skin and fascial and 
some subcutaneous veins aud nerves, branches of the radial. 
It is crossed by the extensors of the thumb, viz. : — the 
extensor ossls metacarpi polHcis, the extensor primi in- 
ternodii polHcis, and just before it sinks into the palm by 
I the extensor secundi internodii pollicis, aud is contained 
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I m a triangle bounded by the extensor secundi, the ex- 

I tensor primi, and the end of the radius. 

Operation. — Make an incision through the skin about 
an inch in length over the course of the vessel from the 
styloid process of the radius parallel to the tendon of the 

r. extensor ossis metacarpi pollicis. Next carefully divide 

I the deep fascia, and the vessel will be exposed and may 

f be secured in the usual way. 

This operation can seldom be required except for 
wounds of the artery in this situation, when the proper 

I treatment would be to tie both ends at tlie bleeding spot. 



I 



ULNAR ARTERY. 

The ulnar artery commences at the bifurcation of the 
[ brachial a little below the bend of the elbow, and, after 
I running obliquely down the front of fore-arm, crosses the 
[ annular ligament and terminates in the superficial palmar 
fcarch by anastomosing generally with the superficialis volte. 

Anatomically, it is divided into three parts : — 

1. In the fore-arm. 

2. At the wrist. 

3. In the palm. 
Surgically, we have only to deal with the first part. 



ULNAR ARTERV IN FORE-ARM. 

Course and Relations. — The ulnar artery, in the part 

of its course with which we are concerned, extends with 

a slight curve from the middle of the bend of the elbow 

to the radial side of the pisiform bone. In the upper 

I part of its course it runs obliquely ; being deeply seated 

tand covered by all the superficial flexor muscles excepting 
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the flexor carpi ulnaris, namely the pronator teres, the j 
flexor carpi radialis, the palmaris longus, and flexor sub- f 
limis digitornm. 

It rests upon the brachialis anticus and the flexor , 
profundus digitorum, and, close to its origin, is crossed by 
the median nerve, which previously lies to its inner side 
for about one inch. 

In the lower part of its course it rests on the flexor 
profundus, and has the flexor carpi ulnaris on its inner 
side and the innermost tendon of the flexor subhmis digi- 
torum on the radial side. 

The artery is accompanied by two vensc comites and 
has the ulnar nerve to its ulnar side in the lower two- 
thirds of its course. 

It is covered here by skin, superficial and deep 
fascia;, and is oflen slightly overlapped by the tendon 
of the flexor carpi ulnaris and the superficial ulnar , 
vein. 

Operations. — -Practically, this artery can only be tied 
in the lower two-thirds of its course ; to expose it be- 
tween the flexor subhmis and flexor profundus digitorum, 
in the upper part of the fore-arm, would necessitate a ' 
most unwarrantable division of soft parts. It must be 
ajiproached through the innermost intermuscular space 
of the front of the fore-arm, that is between the flexor 
carpi ulnaris and flexor subhmis digitorum. 

Position of Operator and Arm-^-Ihe same as for \ 
ligature of the radial. 

Lower Third. — To expose the artery in its lower third, 
an incision should be made in the line of the course of 
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Iithti vessel,' commencing three inches above the wrist, 
•■immediately to tlie radial side of the teudon of the flexor 
I carpi uhiaria, and extending downwards parallel to that 
I tendon for rather more than two inches ; care shonld be 
rtaken to avoid injuring the superficial ulnar vein. By 
I dividing the muscular fascia, the border of the tendon of 
|;the flexor carpi ulnaris will come into view, beneath 
I "which the arterj- lies. The vessel being cleared, and the 
I Veins separated from it, tlie aneurism needle should be 
1 from its ulnar to its radial side, to avoid the 
f-chance of including the ulnar nerve in the flgature. The 
|t)peration is much facilitated by bending the wrist directly 
I the above-mentioned tendon comes into view, as this per- 
its the tendon to be drawn inwards without ditficulty- 
Middle Third. — Here the artery lies more deeply, and 
lis approached by making an in<:ision two or three inches 
Viong, to the radial side of the inner margin of the fore- 
in the direction of the vessel : beneath this spot 
he white line which marks the separation between the 
I flexor carpi ulnaris and flexor sublimis must be sought, 
I and here the muscular fascia must be divided. After 
iting these muscles, the ulnar nerve will probably 
I first come into view; and to its radiid side, overlapped 
Ifcy the flexor sublimis, will be found the artery. 

This white line may be conveniently found by making 
fithe incision in the direction of a lino drawn from the 
front of the inner condyle to the radial side of the pisiform 
bone. 

The student should take care not to mistake the 



' A line drawn from the front of t 
■tHe pinform boae. 



fr cunclyk 



] the radial eide of 
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interspace between the flexor sublimis and palmmis longua I 
for that between the sublimis and flexor carpi ulnaris— 
this he will best do by keeping his incision well to the J 
inner side of the fore-arm. 

After separating to some extent the flexor carpi i 
idnaris from the flexor sublimis digitorum the student is j 
liable, should he liave begun his incision too high in the j 
arm, to fall into the mistake of making his way too far I 
round the inner side of the fore-arm, between the flexor J 
carpi nlnaris and the flexor profundus digitorum, instead 
of hitting off the proper division between the latter 
muscle and the flexor sublimis. Under this difficulty 
the best giiide is the presence of some small arterial 
twigs emerging from between the flexor profundus and 
flexor subbmia. If these are carefully followed the vessel 
can be easily found. 

Abnormalities. — The chief abnormalities in the position 
of the vessel are : — 

1. It may lie beneath the fascia but above the flexor 
muscles. 

2. It may be superficial to the fascia. 

3. It may run above the fascia in the upper part of 
the fore-arm, but beneath it in the lower part. 

Collateral Circulation (see diagram 10). — The same 
remarks apply to the ulnar artery as to the radial, as to 
the propriety of securing them separately. When both 
vessels are tied above the wrist the collateral circulation 
is carried on by the interosseous arteries anastomosing 
with the anterior and posterior carpal branches, and by 
the anterior interosseous with the recurrent branches 
from the deep carpal arch. 
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TOE BRACHIAL AHTEEY. 

Course and Relations. — Tfie brachial artery, extending 

lifrom the lower border of the tendon of the teres major to 

I the bend of the elbow, b covered, except at the last-men- 

ktioned place, only by the integuments and deep fascia; 

1 at the elbow it has in addition a covering from the tendon 

of the biceps, generally termed the semi-lunar fascia. A 

line drawn from the outer side of the axillary space 

from between the folds of the axilla to the middle of the 

bend of the elbow would indicate its course ; or the 

inner border of the biceps muscle sufficiently nearly 

represents it. 

In the upper part of its course the artery lies to the 
inner side of tlie humerus, resting on the triceps (from 
wliich it is separated by the muaculo-spiral nerve and 
superior profunda artery). It then rests on the insertion 
of the coraco-brachialis, and in the lower part in front of 
the humerus, on the brachialis anticus. The vessel is 
accompanied by two vena; coraites, and is crossed ob- 
liquely by the median nerve where it Ues on the coraco- 
brachialis, the nerve being first on its outer and then on 
ita iimer side. These are all contained in the same sheath 
of fascia. It is worthy of remark that the basiUc vein 
lies over the vessel in the whole of ita coui-se ; it may be 
found either in the subcutaneous tissue, or beneath the 
deep fascia. 

Operations. — We propose to tie this artery at the bend 
of the elbow, and at two points in the upper arm. 

Position of Arm. — The arm should be extended from 
ihe side and rotated outwards. 
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Position of Surgeon. — Tbe surgeon should stand 
whilst tying the artery between the arm and the thorax. 

Bend of the Elbow. — Here the artery is very near the 
surface, being covered by the skin, superficial fascia, and 
deep fascia, which is blended with the semilunar &8cia of 
the biceps ; the vessel lies between the tendon of the 
latter muscle and the median nerve. To expose it, make 
an oblique incidon, beginning two inches above the bend 
of the elbow, parallel to the inner border of the biceps, 
and corresiionding to the line of the artery ; push aside 
the median basilic vein, and divide the fascia of the biceps 
on the director ; the artery will be found immediately 
beneath. In this operation, care is required both in 
dividing the integuments and the semilunar fascia ; for 
beneath the fonner is the basilic vein, while the latter 
covers the brachial artery. The anem-ism needle should 
be passed from within outwards. 

Middle Third. — The brachial artery is reached in its 
middle third by an incision from two to three inches in 
extent, along the inner border of the biceps muscle. The 
skin, superficial, and deep fascia will have to be divided, 
and the basilic vein carefully avoided. The vessel will be 
found with the ulnar nerve to its inner side, the median 
nerve either bearing tbe same relation to it, or lying in 
front of it. The sheath of the biceps should not be 
opened in this operation ; it is a gratuitous injury, and 
adds to the diSiculty of exposing the vessel, and to the 
danger when operating on the living. 

The upper third of the brachial trunk may be ligatured 
by making a cut three inches long, beginning beneath the 
anterior fold of the axilla, and running down the inner 
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margin of the coraco-brachialia and biceps. The subse- 
Iciuent steps of the operation arc precisely the same as 
■those described in the preceding paragraph. 

Abnormalities. — The following are the chief pecu- 
liarities in the position of this artery. It may be found — . 

1. In front of the median nerve. 

2. Winding round an extra-developed supra-condyloid 
I process, as pointed out by Professor Struthers of Aber- 
[ deen. 

3. Dividing high up the arm — into radial and ulnar. 

4. Covered by various muscular slips, 

5. Breaking up into vasa aberrantia. 
Collateral Circulation (see diagi-am 10). — After liga- 

[ tore of the brachial the collateral circulation is carried on 
[ as follov?s ; — 

1. When the ligature is applied above the superior 
L profunda principally by small vessels running between 
I'the subscapular and circumflex above, and the superior 
l profunda below. 

2. When between the profunda!. By the superior 
I profunda anastomosing with the radial recurrent — the 
r interosseous recurrent and the anastomotica magna. 

3. When below the inferior profunda. By the anas- 
\ tomosis between the superior and inferior profundie on 
\ the one hand with the recurrent branches from the radial, 

ulnar and interosseous arteries and anastomotica magna 
I artery on the other hand. 

TiiK Axillary. 

Course and Relations. — The axillary, a continuation 
tof the subclavian, commences at the outer border of tlie 
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first rib and terminates at the lower border of the teres 
major in the brachial. Anatomically it is divided into 
three parts by tlie pectoralis minor. In tlie fii'st and 
second part it is deeply seated beneath the pectoral 
muscles, but in the third part it is only partially covered 
by the greater pectoral muscle, the rest of the vessel 
being comparatively superficial. 

1st Part. — Here the vessel rests on the aecond digitation 
of the serratua magnus and first intercostal space, being 
covered below the clavicle by the integuments, platysma, 
pectoralis major, and deep fascia, the fascia of the pectoral 
muscle, and the costo-coracoid membrane. It lies deeply, 
between the brachial plexus above, and the axillary vein 
below, and is crossed from above downwards by the two 
' anterior thoracic nerves, and obliquely from without in- 
wards by the cephalic vein ; between it and the first 
intercostal space runs the long thoracic nerve. 

Branches. — Two branches are given off in this part of 
its course, the superior thoracic and the acromial thoracic. 

2nd Part. — Here the vessel lies in the loose cellular 
tissue of the axilla surrounded by the cords of the 
brachial plexus, the inner one of which separates it 
from direct contact with the vein. In addition to the inte- 
guments and pectoralis major, it is also covered by the 
pectoralis minor. 

Branches. — Thoracica longa ; thoracica alaris. 

3rd Part. — The artery here rests on the sub-scapulaiis 
and the tendons of the latissimus dorsi and teres major 
(fi"om above downwards). The muscular spiral and cir- 
cumflex nerves axe here also placed behind it. It is 
covered above by the pectoralis major, and below this 
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muscle by the integuments and deep fascia only, and the 
confluence of the basilic vein with the venas coraites. 
Occasionally the two roots of the mediau nerve unite in 
front of the artery at thia apot. 

On its inner side it has the inner root of the median, 
the ulnar, the internal cutaneous, and lesser internal 
cutatreous nerves, and the axillary vein. 

On its outer side the outer root of the median, the 
muscular cutaneous nerve for a short distance, and the 
coraco-brachialis muscle, wliich is the guide to it. 

Branches. — Subscapular ; Anterior circumflex ; Pos- 
terior circumflex. 

From what ia statetl above, it is evident that the liga- 
ture of the axillary trunk is no easy task : it may be well 
. to mention that in the succeeding operations the knife 
lehould be used as little as possible, the point of the 
■director being put iu requisition for the separation of the 
peeper parts. 

The vessel has been tied iu all parts of its course, but, 
9 the ligature of the second part is rarely practised on 
te living, we shall omit a description of the operation. 



LIGATURE OF AXILLARY IN THE FIRST PART 
OF ITS COURSE. 

Position of Operator and Subject — To tie the axillary 
U'tery in the first part of its course, that is, immediately 
alow the clavicle, the arm should be raised, to render 
tense the pectoraU--i major. The operator shoidd stand 
; the subject, between the ax'm and the thorax. 
Operation.— An incision should be made through the 
iitegiimenta to the extent of three inches, along the 
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lower border of the clavicle, commeacing an inch from 
its sternal end, and continued for about three inches 
nearly to the inner border of the deltoid, but not far 
enough to wound the cephalic vein. The platysma, the 
upijer layer of the fascia of the pectoralis major, the 
muscle itself, and the lower layer of its fescia, must be 
divided in succession ; this will expose the costo-coracoid 
membrane, which must be laid open with great care on 
the director. The arm should now be placed by the ade 
60 as to relax the pectoralis minor, which generally 
crosses the artery immediately below the spot at which 
we intend to apply the ligature, although it is sometimes 
found nearly covering the artery in this part of its course. 
Should this irregularity occur, the insertion of the muscle 
must be divided to an extent requisite for laying bare the 



The knife may now be laid aside, and the director used 
for separating the vein, to be plainly seen in the lower 
part of the wound, from the braciiial plesus above ; behind 
and between these two wiH be found the axillary artery. 
The vessel being gently separated from its connections, 
the needle may be passed from below upwards, and the 
parts examined, to ascertain that none of the brachial 
plexus is included in the ligature. 

In the preceding operation the cephalic vein will pro- 
bably come into view, after the division of the platysma : 
it may be most conveniently disposed of by drawing it 
upwards towards the clavicle. 

In this operation especially we cannot too strongly 
impress upon the student the advantage to be gained by 
a constant examination of the wound with his finger. 



* 
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LIGATURE OF AXILLARY IN THIRD PART OF ITS COURSE. 

Position of Subject and Operator. — The arm should 
e drawn away fi-ora the side, raised above the head, and 
rotated outwards, so as to expose the cavity of the axUla, 
ihe opeiatOT standing as in the former operation. An 
ISncision, about three inches long, should be made along 
the inner border (rf the coraco-brachialis, in the direction 
of that muscle, the axillary and deep fasdai divided on 
the director, and the knife laid aside: the ai-tery should 

know be sought and cleared from its connections with the 

^V^poiut of the director, and the ligature applied from within 
outwards. 

The structures whicii here require special eare in 

I their separation from the vessel are the various veins which 
Unite to form the axillary trunk. 
Abnormalities. — The chief of these is the presence of 
a larger branch than usual, wliich often gives off several 
of the vessels usually arising from the main trunk, and 
one or more of the arteries of the arm or forearm. This 
branch wlien present is occasionally surrounded by the 
brachial plexus. 

Collateral Circulation (see diagram 10.) — .When the 

dllary is tied below the circumflex and subscapular 

irteries the anastomosing channels will be the same as 

• ligatiu-e of the bracliial above the profunda aupe- 

bior (see Brachial, page 47). When the artery is tied 

tabove the thoracic axis the anastomosing channels will be 

3 same as after ligature of the subclavian, in the third 

t of its course (see Subclavian, page 58). 

When tied in other parts of its course the thoracic 
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arteries, in addition to the supra and posterior scapular, 
carry on the collateral circidation by anastomosing with 
the intercostal arteries and the subscapular and its 
bnmches. 



LIGATURE OP ABTERIES OF HEAD AND NECK. 

These will comprise the subclavian, innominate, com- 
mon carotid, esterual carotid, internal carotid, facial, 
lingual, and temporal. 

LIGATURE OP SUBCLATIAN ARTERY. 

Course and Melations. — ^The subclavian artery is 
divided iuto three parts. The first part is internal to 
the scalenus anticus, the second part is behind, and the 
third part is external to tliis muscle. The subclavian 
arteries differ somewhat, anatomically, in the first part 
of their course ; hence it will be necessary to describe the 
first part of each separately. 

First Part of Right Subclavian. — This begins at the 
bifiircation of the innominate behind the right sterno-clavi- 
cular aaticulation, and runs in a curved direction over the 
apex of the lung, and is covered by the integument and 
superficial fascia, the cervical fascia, the inner portion of 
the steruo-mastoid muscle — a deeper layer of fascia, and 
the sterno-hyoid and stcrno- thyroid muscles. It is crossed 
from above downwards by the pneumogastric nerve and 
filaments of the sympathetic, and, just external to these, 
by the internal jugular, and not inirequently by the ver- 
tebral vein. Beneath tiiat jiart of the vessel nearest the 
trachea., is found the recurrent laryngeal nerve, running 
upwards and towards the middle line of the body. 
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It rests upon the pleura. It is about one incb long. 

Branches. — Vertebral, thyroid axis, internal maramaiy. 

First Part of Left Subclavian. — This arises almost 
vertically from the ai'ch of the aorta, and ascends to the 
margin of the first rib. It is deeply seated in the chest, 
having in front of it, in addition to those structures men- 
tioned as covering the arteiy on the right side, the left 
lung and pleura, and on an anterior plane, and a little to 
its inner side, the left eoiuraon carotid artery. It ia 
crossed by the left innominate vein. 

The pneumogastric, phrenic, and cardiac nerves run 
parallel with the vessel, and are in intimate relationship 
ith it. 

On its inner aide it has the trachea and left carotid, 
and higher up the (esophagus and thoracic duct. 

At its origin, and for a short distance, it has tie 
cesophagus behind it ; but nearer its termination it hes on 
the longus colli muscle and inferior cervical gaughon of 
the aympathetic. 

Its outer side is covered by the pleura. It is about 
two inches in length. 

Branches. — As on right side. 

Second Part of Subclavian. — This lies between the 

> scalene muscles. It is about three-quarters of an 
Snch long and is the highest part of the arch described by 
.e artery. It here rests on the pleura and has the cords 
of the brachial plexus above it.. In front it is in relation 
with the scalenus anticus muscle, which separates it from 
the phrenic nerve, and more superficial to it are the 
■jBterno-mastoid with the platysma, common integuments, 
id fasciEe. 
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above its insertion and ending at the sternum ; let it be 
joined at this point by a cut of the same length, running 
along the inner end of the clavicle and reflect the flap 
thus formed; divide the fascia and the sternal attachment 
of the mastoid muscle, the sterno-hyoid and sterno-thyroid ; 
with the point of the director separate the cellular tissue 
from the deeper parts and search for the vessel just above 
the atenio-clavicular joint. If the operation be on the 
right side of the body, in all probability the carotid will 
be first exposed, and this may be traced down to its origin, 
on the outer side of which lies the subclavian. The liga- 
ture is to be applied to that jiart of the vessel which is 
between the internal jugular vein and the origin of the 
carotid ; it should be passed from below upwards, and 
care should be taken lest the recurrent nerve be included 
with the vessel. In turning the needle around the vessel, 
it is well to bear in mind tliat the sac of the pleura is 
within reach of injuiy. 

LIGATURE OP THIRD PART OF SUBCLAVIAN. 

Position of the Subject. — The subject should be placed 
horizontally, with the head thrown back and the shoulder 
depressed as in the operation on the first part. 

Position of the Operator The same as in the former 

operation. 

Operation — Having drawn the integuments gently 
downwards over the clavicle, make an incision three 
inches in length along the upper border of that bone, 
commencing at the outer margin of the stemo-mastoid 
muscle. 

When the tension is taken off the skin, the incision 
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Iwill be foimd to occupy a line about half an inch above 
|Bnd parallel to the clavicle. 

The object of proceeding is to avoid wounding the 
I external jitgular vein, wrhich will be now esiiosed at the 
[inner end of the incision. 

The vein should be now hooked to the inner end of 
fthe incision, or, should it be much in the operator's way, it 
Fmay be divided, after a double ligature has been applied. 
Occasionally, in muscular subjects, the stemo-mnstoid 
I will be found overlapping more or less of the artery, 
I or even in contact with the trapezius, thus leaving little 
h or no interval between these two muscles. Shoidd this 
[be found to be the case, the mastoid must be carefully. 
I divided. The deeper layer of the fascia should be now 
carefully cut through, and the omo-hyoid muscle recog- 
nised at the upper part of the wound. This, as before 
stated, with the clavicle and the outer border of the 
■■■temo-mastoid, forms a triangle in which the vessel will 
I be found. 

Having laid aside the knife, search in this triangle with 
' the fore-finger of the left hand for the external border of 
the scalenus anticus, and, having found it, trace it down- 
[ wards to the first rib, and endeavour to make out the 
I tubercle situated at its insertion into the inner border of 
I this bone. 

The tubercle being thus found, tlie finger shoulJ be 
I kept on it, whilst the point of the director ia employed 
[ to expose the artery, which lies immediately behind 
^and rather external to the point where the scalenus joins 
[the first rib. Detach the vessel from the brachial plexus, 
I and pass the ligature fi"ora above downwards, as there is 
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but little danger of including the subclaviau vein, which, 
indeed, need not be seen during the operation. 

Should the supra-scapular artery come into view j 
during the operation, It must be carefully avoided, aa 
the collateral circulation depends in part on this vessel. 

The fascia covering the scalenus anticus must not be 
interfered with, lest the phrenic nerve be injured. 

AhnormaliUes. — 1st. As to origin — for these we refer \ 
the student to the works on Anatomy. 

2nd. As to course — the artery may run in front of the • 
scalenus anticus or thi'ough its fibres ; the vein has been 
seen behind the scalenus anticus. 

3rd, As to branches — one or more branches may 
arise from the third part of this vessel. 

COLLATERAL CIRCULATION (see diagram 10, p. 60). 

I. When a ligature is applied to the first portion. — 
The collateral circulation may be carried on by the 
superior thyroid anastomosing with the inferior thyroid, i 
the vertebral of one side with the vertebral of the other 
side, the internal mammary with the thoracic inter- 
costais, the superior intercostal with the thoracic inter- 
costals, and the princeps cervicis with the deep cervical. 

II. When a ligature is applied to the third portion. — , 
The collateral circulation may be carried on by three I 
chi^ sets of branches : — 

1. A posterior set ; consisting of the Bupra-scapular and ' 
posterior scapular, anastomosing with infra-scapular, sub- 
scapular, and dorsalis scapular arteries. 

2. An internal set ; consisting of the internal mam- 
mary, superior intercostal, aud aortic intercostal arteries, 
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anastomosing with the short and long thoracic and the 
infra-scapular, dorsalis scapular, and sub-scapular arteries. 
3. A number of small unnamed vessels passing through 

I the axilla from the subclavian above to the axillary 

I below. 



LIGATURE OF THE INNOMINATE. 

As ligature of the innominate has received the coun- 
tenance of many eminent surgeons, though only once 
I successful in its result on the living body, we shall de- 
' scribe a method of performing the operation. 

Course and Relations. — The vessel in question is from 
an inch to two inches in length, and runs from the arch 
of the aorta to the right stemo-clavicular articulation ; its 
course is oblique, from left to right ; at first lying in front 
of the trachea, but subsequently getting to its right-hand 
ade. At its origin it is crossed by the left innominate 
I vein, higher up it has the right vena inuominata on its 
I jouter side, while behind and between the two is the right 
pneumogastric nerve. The pleura and right lung are also 
in close relationship with it behiud. 

Position of the Subject and Operator. — The head of 
the subject should be thrown back and its face turned 
towards the left side ; the operator should stand behind 
the left shoulder. 

Operation. — An incision may be made, commencing 
at the upper border of the sternum in the mesial line, 
and extending up into the neck for three inches, along 
the anterior margin of the sterno-mastoid muscle ; this 
incision alone may be employed, or another may be 
added, which should run for about an inch along the 
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and search for the artery on the inner margtu of the psoas:! 
it may be easily cleared Irom its connections, and a liga-J 
ture applied from within outwards. lu this operation th» 
connections of the peritoneum need only be disturbed tol 
a very small extent. 

Collateral Circulation (see diagram 14). 

1. The ilio-lumbar anastomoses with the circumfleSf 
iliac. 

2. The gluteal with the external circumflex. 

3. The obturator with the internal circumflex. 

4. The sciatic with the circumflex and superior per-^ 
forating arteries. 

5. The internal with the external piidic. 

6. The epigastric with the internal mammary and in- 1 
ferior intercostals. 

7. The arteria comes nervi ischiadici, a branch of the { 
sciatic, with the perforating. 

8. Other small branches.' 

LIGATURE OP THE FEMORAL ARTERY. 

Course and Relations.- — The femoral artery, a con- , 
tinuation of the external iliac, commences at the lowe: 
border of the crural arch, and runs perpendicularly down ] 
the front and inner part of the thigh, to the junction of ' 
its middle with its lower third, where it passes through 
the tendon of the adductor magnus and becomes the 
popliteal. 

When the thigh is abducted and in the pi^oper position I 
for tying the vessel, a line drawn from a point midway J 

' Sea Sir A. Oooper, 'Guv'b Hospital Reports,' vol. i. p, 60. 
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letween the anterior superior apioeof tlie ilium and tlie 
ymphysis puliis to the adductor tubercle on the inner 
fflndyle will indicate its courae. 

In the upper third of the thigii the vessel is super- 
■ficial and contained in Scarpa's tri:uigle. 

lu the middle third it is deeply placed amongst 
(the muscles in Hunter's caoal. 

In Scarpa's TriaiH/le. — Tliis triangle, whicli corro- 
I spends with the natural depression below llie told of tlie 
Igroin, is bounded externally by the sartorins, internally 
■by the adductor longus, and i^ completed above by the 
pCruial arch. 

Its apex, where the inner border of the sartorins 
[first comes into contact with tlie adductor longiis, is silu- 
lated about five inches below Ppupart's ligament. It is at 
Ithis spot that the vessel is generally tiad. 

The artery runs through the centre of this triangle, 
land is superficial, being covered by the skin, superficial 
I and deep fascia and its proper sheath — a small brancli of 
I the internal cutaneous, and a few filaments of the genito- 
I crural nerve ramifying in the superficial fascia are like- 
I wise in front of it. 

The long saphenous vein is superficial, and well to its 
I inner side. 

The femoral vein in the upper part of the apace is 
I internal to the artery and on the same plane, but after a 
[ course of about two inches it gradually passes beliind the 
I Vessel, and at the apex of the triangle is almost posterior 
I to it. At first a distinct septum separates the artery from 
L the veiu, but lower down this becomes less distinct, and 
I tlie two vesaels are in intimate contact, the vein in the 
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dead body overlapping the artery behind and externally 
— as ia seen in the accompanying diagram [jig. 15), 

Hence the common accident of transfixing the vein, 
if any force be used whilst endeavouring to pass the 
aneurism needle round the artery. 

The anterior crural nerve is external to the artei^y in 
the upper part of the triangle, but thia soon breaks up 
into branches, one of which, the long aaphenous nerve, 
remains on the outer side of the vessel. 

The length of the femoral artery in Scarpa's triangle 
is about five inches. 

A large branch, the profunda, is given off about onn 
inch and a half below the crural arch. 

In Hunter's Canal. — This canal, so called after Joiin 



Fig. 15. 




Hunter, who first tied the femoral artery here, is formed 
by the angle of meeting of the vastus intermis on the 
outer with the adductor longus and raagnus on the inner 
side ; and is completed above by a strong aponeurosis 
stretching across from the above-mentioned muscles. In 
front of the canal ia the sartorius, covered by the skin 
and fascise. 

In the canal are contained the femoral artery and 
vein and the long saphenous nerve. 

The vein is behind the artery, and a little to its outer 
side. The nerve is superficial, and commonly internal to 
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■ the vessel. At tlie lower end of the cavinl the nerve 
I leaved the artery aa the letter passes through the adductor 
[ magnua, and is accoiiipanial by the anastomotica magna 
I artery, a branch of the femoral. This artery is sorae- 
h times of large size, and has been tied in mistake for the 
I main trunk. 

IJijature in Scit!'pa.s Trinnt/le. Poi^it'ion of Subject 

' and Surgeon. — The thigh should be abducted and placed, 

■with the leg slightly flexed, on a bltMik, the surgeon 

I standing on the outer side of the limb to be operated upou. 

Operation. — Make an incision, two or three inches in 

] length, over the course of the artery, ao that the lower 

part of the incision may be well ever the spot where the 

sartorius comes into contact with the adductor longus — 

that is, about five inches below the crural arch. 

Divide carefully the skin and superficial fascia and the 
deep fascia on a director. The margin of the sartoriua 
will now come into view, and may be kno^vn by its 
fibres, aa seen through its fascia, nmning downwards aud 
inwanls. This may be gently drawn to the outer side of 
the wound, and the ves.sei will be felt at the .spot where 
this muscle touches the adductor longus. 

Carefully open the sheath of the vessel, and, after 
having well separated it all round from the artery, but aa 
little aa possible in the length of the vessel, pass the 
needle with great csire from the inner to the outer side, 
keeping the point well turned towards the artery. 

The vein is very apt to be wounded in this operation 
if great care be not taken. Should this accident occur, 
withdraw the ligature, apply pressure over tlie wounded 
vein, and tie the artery higher up. 
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Ligature in Hunters Canal. — Pfisition of siii^eoi* 
and subject the game as in the former operation. (■ 

An incision should be made in the bne of the arterylj 
eommencing about tl\e middle of the thigh and 
tending downwards for three inches. After dividing thai 
superficial and deep fascia, the sartorius will generally bsl 
seen, and must be drawn to the inner side. The fin 
finger sliould now be passed down the adductor longu&J 
towards its insertion into the hnea aapera of the feraui^l 
until the point of the finger rests against tlie vastus in- ■ 
teruus, at the spot where it is blended with the former I 
muscle. Carefully lay open the fascia which connects I 
these two muscles, and separate the artery, wliich ■wiltl 
now be seen, from the vein and long saphena nerve. J 
Pass the ligature from within outwards, taking care that! 
the vein which lies behind be not included, adhering as iti 
does very firmly to the artery. 

There is often considerable difficulty experienced inj 
exposing the vessel in Hunter's canal, and this generally 1 
arises from one of two causes ; namely, either the first J 
incision is made too low down in the thigh, or the line of 1 
the vessel, before mentioned, is not correctly ascertained \ 
before commencing the operation. 

In the former case the vessel has passed through the 
tendon of the adductor magnus into the popliteal s 
and necessarily cannot be found at the spot whei'e the 1 
student is searching for it, in front of the adductor tendon. 

In the latter case the incision is generally made too I 
much to the outer side of the artery. The sartorius, 
which is here situated well on the inner asiiect of the \ 
limb, is not recognised, and some of the fibres of the vastus ] 
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■JOterniis are generally mistaken for it. These are tli-awii 
|to tlie inner side, the vessels being carried with them, and 
he student vainly endeavours to find the vessel in the 
ubstance of the vastus and crureus. 

This mistake can always be avoided by remembering 
Ithat the direction of the fibres of the aartorius are down- 
wards and inwards ; and the fibres of the vastus internus 
rdownwarda and outwards; ^o that, should the incision be 
I too far outwards after the fasciaa are divided, the student 
Imay correct his mistake by noticing that the fibres of 
I the muscle he has exposed do not run in the direction 
I above described. 

CoUatei'al CircukiHon {fg. 14). — ^The profunda anas- 
fttomoses, by means of its perforating branches, with the 
articular branches of the popliteal and tibial recurrent; 
the descending branch of the external circumflex anas- 
tomoses with the articular branches of the popliteal and 
I tibial recuiTent ; the arteria nervi comes ischiatiei with 

■ the perforating branches of the profunda and articular. 
Abnormalities. — In four cases the artery has been 

■■recorded as dividing into two below the profunda, and re- 
Tuniting near the opening in the adductor magnus. 

In four instances the arterj' has spnnig from the in- 

■ ternal iliac, left the pelvis by the great sacro-ischiatic 
^otch, aiid acctim[»anied the sciatic nerve into the pop- 
liteal space. 

The origin of the profunda varies. It may arise in some 
I instances above the crural arch, in other cases it has been 
I found four inches below it. 

The origins of the circumflex vessels are very irregular. 
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CHAPTER V. 

OPERATIONS ON 7 HE GKNITO-URINARY ORGAN Tu 

Amputation of the Penis — Excision -of the Testicle — Tapping the Bladder 
through the Kectum — Tapping the Bladder above the Pubes — Lithotomy 
and Lithotrity — The Supra-pubic Operation— Lithotrity — Lateral Opera- 
tion — Median Operation — Vaginal Lithotomy — Buchanan's Operation. 

AMPUTATION OF THE PENIS. 

This operation differs from all other amputations, in that, 
while in those it is essential to provide a tegumentary 
covering for the stump, it is the design of this to leave 
the corpus spongiosum prominent for' the necessities of 
urination. In performing the operation it is well to bear 
in mind the retractile nature of the corpora cavernosa, 
for these, after division, tend to draw with them the 
corpus spongiosum downwards towards the scrotum, and 
to embed the orifice of the urethra in the loose integu- 
ment of that part. 

Position of the Operator. — The operator should stand 
on the left-hand side of the body. 

Operation, — The operator, grasping the extremity of 
the penis in his left hand, should draw the integument 
towards the glans ; he may now with one vertical sweep 
of a long knife remove the organ, or he may carry the 
section obhquely through the parts from behind forwards 
and above downwards, so as to leave the corpus spongiosum 
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the most prominent of the three bodies on the surface of 
the stump. Again, he may divide the skin in a circuh^r 
manner, and, allowing it to retract, may cut the deeper 
structures on a level with the lower margin of the wound 
in the integument. It is recommended by some surgeons 

' to complete the operation by attaching the margius of 
the mucous membrane of the urethra to the cut edge 

' of the common inteifumcuts of the part. The urethra, 
before being sewn to tlie external skin, should be split 
into three divisions, to allow of its orifice being spread 

\ out. 

Arteries Dirided. — There are generally several arteries 
which require ligature in this operation : the two dorsal 
vessels, which are found beneath the skin of the penis on 
its upper surface, tlie two arteries of the corpora cavernosa, 
which lie deeper, in those bodies from which they derive 
their name, and the superficial pudic. 



EXCISION OF THE TESTICLE. 

Position of the Subject. — To remove tlie testicle, the 
body should be drawn to the edge of the table and the 
thighs separated. 

Position of the Operator. — The operator should stand 
[ between the thighs, facing the abdomen. 

Podtion and Dutiea of the Assistant. — The assistant 
I should stand facing the operator, on the right-hand side 
of the Ixidy ; his duties are to seize the cord before it is 
divided by the operator, and prevent it being drawn up 
into tlie abdomen, and to hold the scrotum aside whilst 
the testicle is being dissected out. 

Operation. — The operator should grasp the liinder 
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part of the scrotum witli his left liand, pinching it up, and 
thus throwing forward the testicle and tightening the 
integuments over it and the spermatic cord. Let hiin 
now make a nearly vertical incision, commencing at the 
external abdominal ring, extending downwards to the 
lower part of the testicle, and laying bare the gland ; 
forcing the latter forward by tightening the grasp of hia 
left hand, with the point of the scalpel the operator should 
dissect off the coverings of the cord at that point wliere 
it leaves the testicle. When completely isolated, this part 
may be included in a strong ligature, or held by an iiistru- 
ment for the purpose, to prevent the retraction of its upper 
end. It shoidd now be divided just above the epididymis, 
its lower end grasped by the operator, and the testicle 
dissected out from above downwards, while the scrotum 
is held aside by an assistant. 

Arteries Divided. — The superficial jiudic artery ia 
divided in this operation in making the first incision, and 
in the living body generally requires ligature ; in the sec- 
tion of the cord the spermatic, deferential, and cremasteric 
\-e!^sels are divided. 



TAPPIKG THE BLADDEH THROUGH THE EECTL'M. 

Ariatomy. — Before |>erforming this operation the stu- 
dent mil do well to introduce his finger into the rectum 
and endeavour to make out the important anatomy of its 
anterior wall. 

Immediately within the sphincter his finger will come 
upon the bulb and membranous portion of the urethra. 
About one inch and a lialf from the anus the apes of the 
prostate may be detected, and if the finger be carried on 
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one iiicli further still, the trigone of tlic bladder will be 
reached. 

The peritoneal pouch, between the bladder and the 
I'ectum, will now be about an inch from the point of his 
finger, i.e. one inch from the back of the prostate, or 
iflboiit 3^ inches from the anus. Behind the prostate he 
fshould endeavour to feel the vasa deferentia, which 
I may be generally detected as two rounded conls slightly 
I diverging from each otlier. It is at this spot, namely in 
I the middle line, immediately behind the prostate and 
I between these cords, that the bladder should be 
Ipunctiu'ed (see Diagram 16), 

Instruments required. — A long, shghtly-curved trochar 
land canula- is all that is necessary. That invented by 
I Mr. Cock serves its pur])ose admirably, ' 

Position of the Subject and Operator. — The subject 
[ may be placed in the ordinary lithotomy position, or, if 
I preferred, on the left side in the obstetric posture. 

The operator should stand facing the perineum in the 
^ former position of the subject, or on the right side if the 
latter posture is adopted. 

Operation. — Having well oiled the fore-finger of his 

left hand, the operator should introduce it into the rectum, 

and haviug made out the trigone of the bladder he should 

glide the instrument, with the trochar slightly withdrawn 

into the tube of the canula, along his finger to the spot at 

I which the bladder is to be tapped. The trochar should 

\he now made to protrude from the canula, and thnist 

pinto tlie bladder, and the" trucliar withdrawn, leaving the 

' Mr. Davey, of the Westwiualtfv Hiisyilal, his also iiiveoted a verj u»e- 
L fill instriiiaent for the purpose. 
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canulfi in the cavity of the bhidder, where, in tlie living 
patient it should be secured by fastening the end of the 
canula to the margin of tlie anus. This may be accom- 
plished by means of sutures, or by tying it to the hair 
aroimd this part. 



xS^ 




TArPINO THE BLADDER ABOVE THE PUBES. 

The bladder should be injected with wat<jr before this 
operation is undertaken. 

Anatomy. — A little above the pnbes the peritoneum is 
reflected from the abdominal wall on to the upper part of 
the bladder, leaving, immediately above timt bone, about 
an inch and a half of the anterior wall of the bladder 
uncovered by the peritoneum, and only separated from 
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'■ the abdominal parietes by some loose cellular tissue and 

fet (see diagram 16). 

Operation. — The operator should tlirust along curved 
Itrochar aud canula backwards and downwards tlirough 
■the linea alba, just above the pubes into the cavity of the 

laladder, and then withdraw the trochar and secure the 
rcannia in the bladder when operating on a living subject. 

PEHIXEAL SECTION. 

This operation can hai'dly be perlbrmed with much 
■profit on the dead subject, as the parts are somewhat 
^disturbed by the previous operation of lithotomy. 

Position of the Subject. — The subject should be placed 
I the ordinary position for hthotomy. 

Instruments required. — Syme's staff aud a straight 
t^stoury. 

Position of the Operator. — The operator should sit 
Bfecing the perineum. 

Operation. — Having passed the staff so that Its small 
portion may be situate in the membranous portion of the 
urethra,^ the operator thrusts the bistoury tlirough tlie 
. central line of the perineum, about half an inch in fj-ont 
■of the rectum, into the groove on the staff, and divides the 
■urethra for about three-quarters of an inch by cutting 
Jfrom beliind forwards in the groove on the staff. 



LITHOTOMY AND LITHOTRITY. 

Tlie methods of removing a calculus from the urinary 
©ladder necessarily differ in the two sexes, 

' In the living thia jiorlion of the staff sliould he plnced in the Btrictura, 
LB wider portion being in contact with the tmleiior entniacu to the stricture. 
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From the male bladder a stone may be removed by 
lithotrity or lithotomy, which latter operation may be 
performed in three situations, viz. above the pubes, by 
the perineum, or through the rectum ; from the female 
a stone may hkewiae b'e removed by lithotrity and the 
supra-pubic operation, or by urethral dilatation, vaginal 
lithotomy, or the lateral method of Buchanan of Glasgow. 

We shall describe the following operations : — 



1st. Those applicable to either ses , . . 
2acl. Tbone applicable lo the male only . 



The Supra-pubic Opera- 



.:ird. Those applicable to the female oDiy . . {SXwsO^miion 

We advise the student, should his subject be either 
male or female, in tlie first place to practise tlie steps of 
the supra-pubic operation as far as the stage of opening 
the bladder, and having done tliis to introduce a stone 
and careftdly sew up the incision in the bladder and 
abt-lominal wails, and proceed to the performance of tlie 
ordinary lateral operation if the subject be a male, or 
Buchanan's method if a female. 



1*(. Operations that may he perfofined on either Sex. 

nYP0G.\STK!C LITHOTOMY. 

Having first injected several ounces of water into the 
bladder, a full-sized staff should be introduced and made 
to project on the front wall of the abdomen, just above 
the pubes. 

The operator should next make an incision exactly in 
the middle line through the skin and subcutaneous fasciffi, 



', LJTirOTRITV. 99 

commencing immeJiately above the pubes and continued 
for about two inches upwards, but not higher, lest the 
peritoneum be injured (see diagram 16). 

The tissues forming the linea alba may nest be 
divided on a director, from below upwards, taking 
care not to wound the peritoneum should it descend 
lower than usual on the abdominal wall. 

The operator should now carefully make his way 
through the loose cellular tissue between the abdominal 
walls and bladder, and, lastly, make an incision into 
this viscus by cutting through its anterior wall on to 
the projecting staff.' The finger may now be intro- 
duced through this opening, which should be then 
enlai^ed sufficiently to aUow of the easy extraction of the 
stone. On the dead subject there will, of course, be no 
stone in the bladder during the performance of this 
operation. 

A stone or a soft piece of chalk should be now 
introduced, while the edges of the bladder wound are 
held asunder by forceps, aud the incisions sewn up, and 
one of the following operations performed : — 

LITUOTRITY. 

As this does not differ essentially in the two sexes we 
shall let one desciiption suffice. 

Three or four ounces of water should be injected 
into the bladder, a soft piece of clialk, about the size 
and shape of an acorn, having been previously in- 
troduced. 



' On the living the edges of the wound in the bladder must be secured 
%f kluDt liooks during tlte introductiou of the forcop. 
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Position of the Subject. — The subject should lie on 
its back, with the pelvis slightly raised on a block. 

Position of the Operator. — ^Tlie operator should stand 
on the right-hand side of the subject. 

Instruments required. — A htholrite only is required 
on the dead subject. 

Operation. — Having introduced the lithotrite into the 
bladder, tiie operator should endeavour to seize the stone. 
This he may do in one of two ways, viz : — 
1st. By Brodie's method. 
2nd. By Civiale's method. 

Brodie's Method. — By this method, the handle of the 
lithotrite being raised, the convex part of its curved 
extremity will be bronglit into contact with the posterior 
wall of the bladder. The operator should now open the 
lithotrite by gently withdrawing with his riglit hand the 
sliding, or male, blade to some extent, according to the 
size of the stone. The fixed, or female, blade, being at the 
same time firmly held by his left hand, and gently pressed 
downwards towards the rectum, will thus be below the 
level of the other parts of the bladder, and the stone will 
most probably fall into it by its own weight, and will be 
caught by sliding back the male blade. If the stone does 
not thus fall between the blades, the handle of the hthotrite 
may be gently shaken by the left hand of the operator, 
and it will now, probably, be caught. Should it not be 
grasjied by this means the lithotrite may be closed and 
turned slightly to cither side, and the same manipulations 
repeated. 

Having seized the stone, the blades of the hthotrite 
should be fixed by pressing up the spring placed on tlie 
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handle, and the stone lifted from the flour of the bladder 
by withdrawuig the lithotrite a little. The male blade 
should be screwed home and the stone crushed. 

Civiales Method. — Civiale's method consists in turn- 
ing the opened blades of the lithotrite towards the stone 
and in endeavouring to seize it without touching the 
"walls of tlie bladder. 

As lithotrity is an operation unadapted for por- 
formance on the dead subject we shall not enter into 
further detail concerning it. 

2. Operatiotis that can be practised on the 
Male Subject only. 

A. THE LATERAL OPEEATIOX. 

Insti'Umetits required. — The instruments required (Hi 
I the dead body are : — 

1. A lithotomy knife ; 2. Lithotomy forceps ; 3. A 
staff with the groove on the left side. 

Position of the Subject. — ^The staff having been first 
introduced, the subject should be tied up with tiie solea 
of the feet in the palms of the hands, in the ordinary 
position for lithotomy. The perineum, thus exposed, 
should be drawn to the edge of the table and shaved if 
necessary. 

Position of the Operator. — The operator should ait on a 
low stool facing the perineum. 

Position and Duties of tfie Assistants. — Tliree assistants 
are required. One should stand on each side of the body 
and hold the legs well apart- A third, placed on the left 
side of the subject, should take charge of the staff and hold 
the genitals out of the way. 



THK LATERAL OrEItATlOJf. 



Manner of Holding the Staff. — The staff tiliould be 
firmly graspetl by the assistant with his right haud, and 
hooked gently up under the pubes, with its handle in a 
vertical position. It should be steadied by placing the 
thumb upwards, pressing against the flattened portion of 
the handle, while the fingers grasp the instrument just 
below this. 

Operation. — It may be well, before commencing, to_ 
pause fijr a minute, and consider what are the various 
steps in the operation. The operator must first satisfy 
himself that the staff is fairly in the cavity of the bladder ; ^ 
it must then be entrusted to an assistant, wlio should hohl 
it as before described, and at the same time keep the 
scrotiun out of the way. The perineum is now to be 
carefully examined, to ascertain the position of the tube- 
rosities of the ischia, and the relative situation of tlie staff 
as it passes beneath the pubic arch. 

The operator has to divide the integuments, the 
superficial and dee]j perineal faseias, to make his way 
through the loose tissue between the urethra and rectum, 
to open the former at the junction of its membranous 
and prostatic portions, and to prolong the wound in the 
urethra for a short distance onwards towards the bladder. 
The wound has to be dilated, and the stone extracted. 

Incision. — The operator, steadying the parts with the 
fore-finger and thumb of his left hand, and holding the 
knife horizontally, like a pen, in his right hand, should 
make an incision in the perineum from two to three 

' On the living subject the surgeon should alwsvB, previoualj to opera- 
ting, strike the stone himself with the etaff", and get one of the assistants to 
do the Hauie, so that there may be no josaibility of a mistalie concerainji; the 
presence of the stone, or of the staff being irell in the cavitj of the bladder. 
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icches in length, commencing slightly to the left side 

of the middle Unc a little below the tendinous centre of 

the perineum.* This incision should be carried down- 

I wards, outwards, and to the left to a point just below 

I the anus, but one third nearer to the tuberosity of the 

I ischium than to the verge of the anus. 

The knife having penetrated pretty deeply into the fat 
of the iscliio-rectal fossa may be withdrawn, and the fore- 
finger of the left hand introduced to feel for the staff; if 
any considerable thickness of parts remain undivided over 
the staff, the knife may be re-introduced and used to 
assist the finger in making its way to the membranous 
portion of the urethra. The staff being plainly felt, the 
nail of the left fore-finger should be pressed against the 
groove, and the knife guarded, by laying it on its flat 
against the palmar siu-face of the finger, should be made 
to enter the groove a little in front of the prostate. The 
handle of the knife should be now slightly depressed 
and its edge turned downwards and outwards towards 
the left side. The knife thus protected and lateralized, 
with its point pressed well into the groove of the staff, 
i should be pushed onwards towards the bladder, so as to 
I divide the prostate to a small extent on its under and 
I left-hand aspect^; this wound should be' of sufficient 
I size to admit the finger. Having stretched the wound in 
[.the pi-ostate with the fore-finger of the left hand to a suffi- 

' The tendinous ceutro of tlie perioeiim ifi situate midway between tlie 
>r Terge of the anus and the MA of the scrotum, i.e. nbout one ioch 
1. And a halt in fcoot of the axiaa. An inciBion commeDcing a little helow this 
I point will, therefore, be just below the bulb. The subject is supposed to be 
[ ■ of adult proportiouB. 

' Left hand of tlie pativut. 
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cient extent, the staff slioulil be withdrawn, and the for- 
ceps introduced as the finger is taken out of the wound. 
If there is any nrine in the bladder, tlie stone may be 
grasped at once, but if the attempt to seize the stone on 
the first introduction of the forceps prove unsuccessful, 
the blades being closed, they may be used gently to feel 
for the stone ; the subsequent effort to extract must be 
gentle and continuous, and should be made in a downward 
direction. 

The parts cut through in the several steps of the 
operation are : — The skin and superficial fascia ; the deep 
layer of the superficial fascia; the transversus perinei 
muscle, vessels, and nerve ; a few branches of the inferior 
hiemorrhoidal vessels in the ischio-rectid fossa, the 
superficial perineal vessels and nerves ; the anterior 
fibres of the levator aui, part of the compressor uretbrje 
muscle ; and the membranous and prostatic portions of 
the urethra, 

"We venture here to remind the operator of some of 
the more common errors that one is likely to fall into in 
the performance of this operation, and the best means of 
guarding against them. On making the first incision care 
should be taken not to commence it too far forwards, or 
the bulb and its artery will be endangered, nor should it 
be prolonged too far backwards, lest the rectum be 
wounded : again, any considerable deviation outwards 
will bring the knife in dangerous proximity with the 
trunk of the pudic artery. In deepening the first inci- 
sion, the position of the bulb and rectum should be borne 
in mind, the former at the upper, and the latter at the 
lower angle of the wound ; in incising the prostatic 
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Fig. 17. 



Right way of holding knife. 




First wrong way of holding knife. 




Second wrong way of holding knife. 
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urethra, tlie cuttiug edge of the knife should be directed 
downward, outwaixls, and to the left-hand side of the 
body, and great care should be exercised lest, in prolong- 
ing the wound in the urethra, the point of the knife 
escape from the groove in the staff; this latter is one of 
the most unfortunate accidents that can happen, as it 
leads to still greater difficulties. It can best be avoided , 
by holding the knife well pressed into the groove of the ' 
staff; but in doing this the handle must not be too much 
depressed, or the prostate, and, possibly, the capsule of j 
this organ also, will be completely divided. (See dia^ 
grani,^. ]7.) This accident on the hving would most 
probably lead to extravasation of urine. The staff 
should not be withdrawn until the operator feels certain 
that his finger is within the cavity of the bladder, and, 
if possible, in contact with the stone. Lastly, we would 
strongly recommend the operator to proceed to work 
quietly, and continue to the termination of the operation 
without any attempt at brilliancy of execution. 

B. THE MEDIAN' OPERATION. 

Many different proceedings have been adopted for 
opening the bladder In the median line. We shall con- 
fine ourselves to a description of the operation as per- 
formed by Mr. Allarton, which we give in the author's 
own words : — ' I introduce a grooved staff in the usual 
manner and of the usual size, and confide it to an assist- 
ant, with directions to keep it perpendicular and hooked 
up against the pubes ; I then introduce the index-finger 
of my left hand into the rectum, placing its extremity in , 
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! contact with the staff as it occupies the prostate, and presa 

it firmly against the staff so as to steady it ; then, with a 

sharp-pointed straight knife, witli a tolerably long and 

I rough handle, I pierce the perineum in the middle line 

I about half an inch in front of the anus,^ or at such a 

I distance as may appear necessary to avoid dividing the 

I 6bres of the external sphincter. I carry the knife steadily 

•and firmly on till it atrikea the groove of the staff, the 

deep sphincter lying between the knife and the directing 

finger, whicii enables me to judge of the distance as the 

1 knife passes along. Having struck the groove of the 

I staff, I move the point of the knife along the groove 

I towards the bladder a few lines and then witlidraw it, 

cutting upwards, so as to leave an external incision of 

I from three quarters of an inch to one and a half inches, 

accoi(]in}T to the presumed size of the stone ; the escape 

of urine indicates the entrance to the urethra. I then 

I introduce a long ball-pointed probe or wire through the 

sternal opening into the groove of the staff and slide it 

into the bladder, to suthcieut depth to insure its safe 

lodgment in that viscus, and withdraw the staff. I then 

well grease the index -finger of the left hand, and pass it 

along the probe with a semi-rotatory motion, through the 

prostate, into the bladder, which procedure is accomplished 

without difficulty ; and when the stone is free it comes in 

contact with the finger, and if of moderate size passes at 

once into the wound on withdrawing the finger.' The 

forceps arc introduced and the stone grasped, its in the 

I lateral operation. 

' The edge of llie kuife beiiiir turucid upwards. 
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two inches in length, through the vaginal wall, exactly in 
the mesial line, cutting on the stone. This incision should 
not encroach upon the urethra in front, and should stop 
short of the neck of the uterus posteriorly. Ordinary 
lithotomy forceps should now be introduced into the 
bladder through the wound, and the stone placed between 
their blades by the small forceps already grasping it. 
The smaller forceps being now withdrawn by the urethra, 
the stone may be extracted by the larger ones through 
the wound in the vaginal septum. 



EXCISION Of THE TONGUE. 



CHAPTER VI. 

OPERATIONS ABOUT THE MOUTH, LARYNX, AND PHAUYNX. 

Excision of Tongue— Exciaiou of Lower Jdw — Kxciston of Upper Jaw — 
TrBcheotomj — l*ryngotomy — {Eaophngotomy, 

EXCISION OF THE TONGUE. 

i The tongue maybe either partially or completely excised. 
Piirtiiil excision may be accompliHlied by the knife or 
I ^craseur. 

By the Knife. — As removal by the knife simply con- 
I eista ill cutting off the anterior portion of the orgau, we 
ill make no further comments upon it, than that we 
I do not advise this method of excision, as it is attended 
I on the living with proftise hEemorrhage often very 
' troublesome to control. 

By the Ecraseur. — The operator, seizing the tongue 
witli the artery forceps, passes a tliread, by means of 
, curved needle, through its tip, and then, drawing it 
forwards by making traction on the thread, be intrusts it 
I to his assistant, who should keep it well drawn out of 
' the mouth. He next carries a strong thread, by means 
of the same needle, well behind the disease, on the living 
patient, or as far back as convenient when practising on 
the dead subject, and, having attached the wire of the 
Ecraseur to this thread, he withdraws the thread, leaving 
the wire in its place, In like manner he passes the wire 
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of a second ^craseur throiigh the tongue at tlie same spot, 
and, having well iacluded the diseased portion of tlie 
tongue between the two wires, he tightens the ecraseurs 
and be^ns removing the diseased portion by working the 
handles of the instruments. A turn of the handle should 
be made about ouce every twenty seconds. 

2. Complete Excision. — The tongue may be com- 
pletely excised by one of the following methods ; — 

1. Mr. Sj'me's. 

2. Eignoli's. 

3. Nunneley's, of Leeds. 

4. Paget'a. 

We shall describe briefly all four methods, but we 
advise the student to practise the last-named proceeding 
only. 

Sym/s Method. — Mr. Syme divides the lower lip down 
to the bone, and after drilling a hole through each half 
of the jaw near the symphysis, so as to allow of the parts 
being held in apposition after the operation by a silver 
wire sutiu-e, he cuts through the symphysis. 

The origin of the mylo-hyoid, genio-hyoid, and genio- 
hyo-glossus muscles, are now separated from the jaw ; 
and the tongue is drawn forwards and removed by one 
sweep of the knife ; or the ecraseur may be made use of 
instead of the knife at this stage of the operation. 

Rignoli's Method. — Rignoli, of Pavia, makes an inci- 
sion along the lower border of the inferior maxillary bone 
stretching nearly as far back as the angle on either side. 
This incision he bisects by a second, reaching from the 



chin to the hyoid bone. 



The flaps thus formed are reflected on either side, and 
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I the soft tisaiiea counecting the tongue to the syniphjsis 
I divided. The tongue is then drawn out tlirough the 
I wound and removed either by the knife or tlie ecraseur. 

Mr. Nunneley^s Method. — Mr. Nuuueley inti'oduces 
lithe wire of the ecraseur beneath the chin through tlie 
I'Soft tissues foi'ming the floor of the mouth ; this he does 
I, by means of a curved needle, and, having carried tlie 
I wire over the base of the tongue, he brings the end of 
lit out at the same opening, thus leaving a loop of the 
[■wire round the base of the tongue. The organ is then 
removed by tightening the ecraseur. 

Paget's Modification for Complete Removal of the 
f Tongue. — Sir James Paget first clears the raucous mem- 
f brane from the bone with a scalpel, and then divides the 
I origin of the genio-hyo-glossi muscles close to the sym- 
i. The tongue being pulled out of the month, the 
I wire of the ecriiseur is theo easily passed roimd the base 
I of the tongue, and the organ can be I'emoved in the usual 
l" manner. 

The foregoing operations are not usually practised on 
P the dead subject. 



RKMOVAL OF THE LOWER JAW. 

We proceed to describe this operation before treating 
I of excision of the superior maxillary bone, as its per- 
[ fbrmance does not interfere with the subsequent execu- 
I tion of that operatioH. "With care, on the same fiice 
L both sides of the inferior maxilla may be removed as 
I well as both superior maxillary bones. 

It is only necessary to describe the method of removing 
Ijialf tliis boue : should the wJioIe need removal, it is best 
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accomplished by cutting the bone in two, and removing 
each half separately. The head should be slightly raised 
on a block. 

Instruments required. — Scalpels, large bone forceps, 
lion forceps, a small shallow-backed saw, and forceps for 
the incisor teeth. 

Position of Operator. — The operator should stand on 
the right-hand side of the body facing tlie subject. 

Operation. — Having extracted one of the central 
incisor teeth, an incision must be made afong the lower 
border of the jaw, commencing at the symphysis and 
extending up the ramus as far as the fobule of the ear, 
but not farther, so as to avoid the division of the facial 
nerve ; the facial artery should be recognised, as, at this 
stage of the operation on the living body, it has to be 
tied. The raasseter muscle with the soft parts must be 
reflected upwards from the bone, until the cavity of the 
mouth is reached ; the tiap thus formed being held aside 
by an assistant, the saw is to be applied to the bone at 
that part where the tooth has been extracted, until a 
pretty deep groove has been cut ; to this apply the cutting 
bone forceps, and complete its division. The part to be 
removed should now be grasped at its extremity with the 
lion forceps and be drawn upwards and outwards, away 
from the deeper structures, while a narrow-bladed scalpel 
is inserted beneath the bone and drawn outwards and 
upwards along the under and i]iner surface of the body 
and ramus, keeping close to the bone in its course, so as 
to avoid the gustatoiy nerve and submaxillary gland. The 
internal pterygoid should now be carefuUy separated from 
its insertion, forcible traction being made on the jaw so as 
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to depress the coronoid process, and facilitate the division 
of the temporal muscle. The dental nerve being now 
divided at the spot where it enters the dental foramen 
the articulation should be opened from the front and the 

jaw dislocated. The knife should now be cautiously 
'carried behind the condyle, and the few remaining con- 

lectiona torn through by forcibly wrenching the jaw, 
taking care not to wound the internal maxillary artery 
by twisting the jaw outwards. 

An important point to remember in the foregoing 
operation is to be careful to keep the edge of the knife 
close against the under surface of the bone, while dividing 
the deeper parts ; and the only difficulty in its perform- 
ance is the complete division of the insertion of the 
temporal muscle on the inner sui-face of the coronoid 
process, and that of the external pterygoid in front of tlie 
condyle of the jaw. 



I REMOVAL OF THE L'PJ'KR JAW. 

This operation may be performed on the same side of 
the face as that from which the lower jaw has just been 
removed, if not on the opposite side. 

■ Anatomy. — The principal attachments of this bone, 
r-which must be divided before it can be removed, are the 

articulations on its outer and upper angle with the malar 

bone, its articulation by the ascending or nasal process 

I with the frontal bone, and its junction in the middle hne 

lof the hard palate with the bone of the opposite side. 

■ These points must be divided with the bone forceps ; its 
I remaining connections may be torn through. Besides , 
I the instruments necessary for the removal of the lower 
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TKACUEOTOMY'. 

Anatomy. — The trachea, so far as it concerns iis ii 
operative surgery, extends from the- lower border of the-] 
cricoid cartUage to the first bone of the sternum. 

In its passage down the neck it gradually recedes from 
the surface, and, fi-om being at its commencement compa- 
ratively subcutiineoiis, it lies just above the first bone 
of the sternum, a full inch lieneath the skin. 

Though overlapped on either side by the depressors 
of the OS hyoides, yet in the middle line, where it is 
always opened, it is covered only by the integuments, 
superficial and deep cervical fascia?, a layer of membrane 
uniting the contiguous margins of the sterno-hyoid muscles, 
and some loose cellular tissue. About half an inch below 
the cricoid cartilage it is crossed by the isthmus of the 
thyroid gland, and from this point to the sternum it has 
the middle thyroid veins in front of it, as they nm to join 
the left innominate. In many bodies there is another 
large vein in front, immediately beneath the integuments, 
which takes the place of the anterior jugular. 

The operator should also remember that the inno- 
minate artery and left innominate vein occasionally cross 
the trachea higher than usual, and may be found above 
the first bone of the sternum. A large artery, called the 
thyroidea ima, arising either from the innominate or 
directly from the arch of the aorta, may likewise be found 
in front of the trachea. 

The trachea may be opened either above the isthmus 
of the thyroid gland, or between this and the sternum, 
though in many cases the isthmus is so insignificant in 
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size that any part of the tube may be safely exposed. 
The extent of that part within reach of the surgeon varies 
I much in different bodies, depending upon tlie length of 
' the neck. 

Very httle idea can be formed of the difficulties of this 

■ operation on the living from its performance on the dead 

I body ; still its practice should not be neglected, as one 

can thereby acquire a familiarity with the appearance and 

arrangement of the structiu-es covering the air- tube. 

Instruments required. — Scalpels, sharp and blimt ; 
forceps, retractors, tracheotomy tubes, blunt and sharp- 
pointed hooks. 

Position of the Subject—The subject should be placed 
horizontally on its back, with the neck supported on a 
block, and its head thrown back so as to expose the 
neck thoroughly. 

Position of the Operator and Assistant. — The operator 
should stand on the right-hand side of the subject facing 
the neck. 

The assistant should be placed on the opposite side 
I of the subject facing fhe operator. 

Operation. — 1. Above the Isikinits of the Thyroid 

' Gland. — Having accurately determined the position of 

I the cricoid cartilage, the operator should make an incision 

about an inch and a half long, over the trachea in the 

middle line of the neck, commencing at the lower border 

t of the above-mentioned cartilage. Having divided the 

[ skin, subcutaneous and deep fascia, the knife should be 

. used more carefully, and the deeper layer of fascia eon- 

Decting the contiguous edges of the sterno-hyoid muscles 

divided, taking care in doing this not to wound any large 
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veins or arteries which may be met with. The isthmus 
of the thyroid glaud will be now exposed, and, should 
there be found too iittle room between this and the 
cricoid cartilage, the former may be drawn down with a 
blunt hook ; or, if this be found impossible without doing 
unjustifiable violence to the parts, as is sometimes the 
case, the isthmus may be divided and the bleeding 
attending this operation arrested by ligature. 

The dissection should be now continued in the 
middle line of the neck until the air-tube is fully ex- 
posed. All arterial haemorrhage on the living patient 
having been arrested, it may be opened by a longitu- 
dinal incision about three-quarters of an inch in extent. 
This may be accomplished by thrusting in the knife, 
with its back turned towards the sternum, and cutting 
through one or two rings in an upward direction. In 
the living, some surgeons steady the trachea by thrusting 
in a sharp hook just below the cricoid cartilage before 
opening it with the knife. The inner tube of the 
tracheotomy canula having been previously witlidrawn 
from the outer bivalved portion, the latter should be 
introduced with its convexity upwards, its sides being 
pressed together by the tlMuub and fore-finger of the 
operator's right hand. 

During its introduction the point should be first 
directed backwards and subsequently turned downwards, 
being guided by the operator's left fore-finger placed in 
the wound. The inner portion of the tube should now 
be placed in the outer, and the canula secured in position 
by tapes. Some surgeons advise, after the first layer of 'j 
fascia has been divided, the laying aside of the knife 
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land the exposing of the trachea by tearing tlie deeper 
letructures by means of two pairs of forceps held in 
I either hand. 

2. Below the Isthmus of the Thyroid Gland. — Divide 
I the skin over the middle line of the neck for two 
I inches, draw aside any veins that may show themselves, 
\ and lay open the cervical fascia and the fascia of tlie 
I Bterno-hyoid muscles. Surrounding the trachea at this 
I point is usually found a layer of loose cellular tissue, 
I which should be torn through, as previously desciibed, 

and the trachea opened and tube passed as in the pre- 
, ceding operation. 

In opening the air-tube at this point, it should be 

borne in mind, as before stated, that occasionally the 
\ innominate artery and left innominate vein ascend high 

enough in the neck to be exposed to injury. 

LARVNGOTOMT. 

The lar}-ns may be opened at the crico-thyroid 

membrane. Tiie extent of this membrane varies much in 

different individuals. It rarely measures more than half 

an inch from above downwards ; and we have in one or 

, two instances observed the distance between the thyroid 

, and cricoid cartilages to be too small to allow of the pas- 

ge of an ordinary lube. 

The membrane in question is left bare in the mesial 

line of the neck by the divergence of the crico-thyroid 

muscles ; and this is the spot selected for its perforation. 

It is covered by the skin and superficial fescia, and 

. has in addition a fascia connecting the crico-thyroid 

raiisclea. The crico-thyroid artery, a branch of the 



133 ffiSOPflAGOTOMV. ch 

superior thyroid, is found running across the naembrane | 
at its upper part. 

Insti'umenis required. — A scalpel, forceps, and a laryii- 
gotomy trochar and caniila, or an oiTlinary tube, are j 
required for this operation. 

Operation. — Make an incision an inch long in the j 
middle line of the neck over the crico-thyroid membrane, 
divide the subjacent fascise, and clear the centre of the 
membrane, Open tiie larynx either by a crucial incision 
through the crico-thyroid membrane with the scalpel, 
or by perforating it with the laryngeal trochar, and in- 
troduce the tube as before described. 



QiSOPHAGOTOMY. 

The alimentary tube can be reached at any part of ita | 
course in the neck, from the lower border of the thyroid 1 
cartilage down to a point within an inch of the upper 
border of the sternum. The part that ie most convenient I 
for the performance of the operation in question is where 
the phai'ynx contracts itself and ends in the oesophagus, 
just below the situation of the cricoid cartilage ; here the 
oesophagus lies behind the air-tiibe, in front of the spine 
and between the great vessels and nerves of the neck. 
The part of ita course to which we refer is, fortunately, that 
in whicli a raasa of immasticated food or other foreign 
body is most likely to stick. 

Instruments required. — Scalpels, forceps, and re- 
tractors. 

Position of ths Subject and Operator. — The head of j 
the subject should be thrown back, and the chin turned i 



(ESOPIIAGOTOMV. 



towards the right side. The operator should stand ou tlie 
left aide of the body. 

Operation. — Haviog first thrust a foreigu body into 
I the pharynx, and having made it project at the situation 
at which it is intended to open the tube, the operator 
should make an incision parallel to the line of the f^terno- 
raastoid muscle on the left side of the larynx, commenc- 
ing at the lower border of the thyroid cartilage and 
extending downwards for three inches ; this cut should 
fall just over the interspace between the great vessels of 
the neck and the trachea. The platysma and cervical 
fascia being divided, the interval between the sterno-hyoid 
and omo-hyoid should be sought, and through this tlie 
operator should break his way with the point of the 
director, searching for the deeper part of the trachea; 
behind this tlie cesophagus will be found, and sliould be 
opened by a longitudinal incision. The inferior thyroid 
artery and recurrent nerve should be avoided during the 
search for the ceaophagiis in the bottom of the wound. 
The operation is usually performed on Ihe left side, ou 
the ground that the cesophagus deviates slightly to this 
eide in its course down the neck. Practically, this devia- 
tiofi is scarcely appreciable on the body. 
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AMPUTATION OF THE BREAST. 



The main object in this operation is to leave sufficient J 
integuments and soft parts to cover, witliout stretching, 
the wound inflicted by tlie removal of the gland. 

Instruments required. — A large scalpel, artery or 
torsion forceps. A large scalpel is the only instrument ' 
required for this operation on the dead body ; it should 
be held as a pen if the breast is small, or it may be 
grasped more firmly in the second or third position 
(p. 4 ) if the breast is lai^e. 

Position of Subject and Operator. — The subject should 
lie on its back, with the shoulders supported on a block. 
The operator should stand on the same side of the body 
as that of the breast to be removed, the corresponding 
arm of the subject being carried out fi'om the side, so as 
to put the pectoralia major on the stretch. 

Operation. — The operator should make two semi- 
elliptical incisions, having their long axes parallel with 
the fibres of the pectoralis muscle, and including between 
them the nipple and a sufficiency of skin to allow of 
the removal of the gland through the wound. The 
advantages of having the incisions in this direction are 
that it enables the surgeon to extend the wound into 
the axilla, should any large glands require removal fixim 
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that region, and tliat after cicatriaiition it allows of freer 
movemeut. of the arm. These incisions should meet 
one another beyond the axillary and sternal borders of 
the breast respectively. For the right breast the upper 
incision shoidd be fii'st made, commencing from the 
axilla ; it should extend pretty deeply into the subcu- 
taneous fat; it should not cut quite vertically through 
the skin, but rather in an upward direction, so as to 
pass over the convex siuface of the breast without 
injui'ing the glandular structure. The lower incision 
should next be made from the sternum towards the axilla, 
and this also should be adapted somewhat to the con- 
Texity of the breast. 

Many operators on the living subject make the lower 
incision iirst, so that the parts may not be obscuretl by the 
bloofl from the upper when this is first formed. While 
the assistant grasps the gland and draws it ujjwards, the 
operator should seize the skin at the lower edge of the 
wouud and dissect it off the breast until the lower border 
of the gland comes into view; lifting up this, and dissecting 
between it and the pectoral muscle, he must completely 
imdermine the gland. Taking the breast into his own 
hand, and drawing it downwards while the assistant i-aisea 
the upper edge of the wound, the operator should dissect 
away the coverings from the upper part of the gland until 
he reaches its upper Ijouiidary, when the seijaralion of 
the breast will be complete. 

Arteries divided. — Perforating arteries from tlie in- 
ternal mammary ; the long and short thoracic branches 
of the axillary. 



CHAPTER VIII. 



COLOTOMY. 



The large intestine has been opened in various situa- 
tions. We shall confine ourselves to a description of the. j 
operation of colotomy as performed in the right and left | 
lumbar regions. 

Anatomy. — The colon, commencing in the caecum in 
the right iliac fossa, first ascends in front of, and a little 
external to, the quadratus lumbonim, then Iq front of the ' 
right kidney to tlie liver, where it makes a bend and i 
crosses the abdominal cavity to the spleen, from wiienee 
it descends in front of the left kidney, and in front of, and 
slightly external to, the left quadratus to the left iliac 
fossa, where it terminates in the sigmoid flexure. The 
ascending and descending portions of the colon are usually 
uncovered by peritoneum, and only attachal to the kidney 
and fiiscia transversaiis by some loose cellular tissue and 
fat. But the student should remember that the ascending 
colon, and more rarely the descending colon, are occa- 
sionally completely surrounded by peritoneum. When 
distended, the gut projects external to the margin of the 
quadratus, and its peritoneal covering may be stretched 
juitil a considerable portion of the posterior surface of the i 
bowel is left uncovered by peritoneum (see diagram 18). 



The bowel may be known by the arrangement of the 
muscular fibres formmg its coats and the direction of 

, its blood-vessels. The portion of intestine within reacli 
when operating in the lumbar regions is limited above 
by the lower border of the kidney, and below by the 

I crest of the ilium ; at this point the gut lies upon the 




aponeurosis of the transversalis muscle, partly to the 
outer side of the quadratus liimborum, and behind the 
peritoneal sac and mass of the small intestines. More 

I or less loose fat separates the bowel from the fascia 

[ traDBversalis. 

The exact position of the outer border of the quadratus 

I lumborum muscle aud with it the colon, according to Mr. 



AUingliam, was in fifty dissections half an inch posterioi 
to the centre of the crest of the ihum. 

Position of the Subject. — The subject should lie on ltd 
face, the loins being made to project by placing seven 
blocks beneath the abdomen. 

Position of the Operator and Assistant. — The operatoH 
should stand on the left-hand side of the body. Th« 
assistant should face the operator ou the opposite side of 
the body. 

Instruments required. — Scalpels, artery and common 
forceps, curved needle in handle, ligature silk, retractorsJI 
and a director. 



I. COLOTOMY IN THK LKfT LOl.V, COMMONLY CALLED 
AMUSSAT's OPERATION. 

An oblique incision should be matle midway betweeoJ 
the last rib and the crest of the ihum, be^nning at thei 
external border of the erector spinie just below the last! 
rib, and continued downwards and outwards for abouta 
three inches towards the crest of the ilium. The skinl 
and superficial fascia being divided, the latissimus dorsi, j 
and perhaps a small portion of the extei"nal obliqueJ 
muscle, will come into view. These must next be divided,! 
along with the posterior layer of the lumbar aponeurosisifl 
on a director, when the edge of the erector spina; will bej 
exposed. The aponeurosis of the trausversalis and 
ternal oblique being next cut through on a director the! 
outer border of the quadratus will be seen, and is the guide J 
on tlie dead subject to the gut. On the hving subject thej 
distended bowel will most probably project at the wound g^ 
but on the dead, search must be made with the poiat c 
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the director in the loose fat and cellular tissue immediately 
external to the quadratus, and the bowel, having been 
found, must be drawn slightly into the wound and secured 
by sutures, and then opened by a crucial incision and 
fastened by the sutures to the integuments. 

2. OPERATION IX RIGHT LOIN. 

This may be performed in the same manner as the 
former operation, and does not require a separate de- 
scription. 
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CHAPTEE IX. 

AMPUTATIONS. 

Genernl Kemarka — Amputation of Upper Extremity — Various Methoda 
loBtruments — Asaifltant— Amputation of the PiiEilaagea of tie Fing 
by Diaarticuliitioii — Anatomy of Phalangaal Articulations— Disarticuliw 
tion of tlie Diatal Phalaus of the Fingers or Thiunb by a single ^ 
Flap — Rflmoval of tUe Fingera at their Sacond Joints — Amputatior 
the Phalanges of the FingecB by Double Flaps — BiBarticulation of 
First, Second, and Third Fingers at their Mefacarpal Joints — DisarticQla- ' 
tion of the Little Finger at ita Metacarpal Joint — Disarticulation of tti^i 
Fingers en mane at their Metacarpal Joints — Amputntion through theJ 
Third and Fourth Metacarpal Bones — Amputation of the Thumb at i 
Articulation with the Trapezium — Oirciilar Method — Flap Method- 
Amputation of the Hand at the Carpo-Metacarpal Articulation, leaving 
the Thumb nod its long Muscles intact — Amputation of the Hand at th^ 
Wrist-joint: (1) By a Palmar Flap, (2) by Double Flaps, (3) 1 
External Flap, (4) by the Circular Method — Amputation through thgtl 
Fore-«nn — Anatomy : («) the Uircidar Method, (b) the Flap OpeHitioD(fl 
(c) loteguniental Flaps and Oireidar Division of the Muscles, (d) Dib^ 
Teale's Operation — Amputation of the Arm: (a) the Circular Method,^ 
(i) the Double Flap Operation by Transfixion, (e) the Operation by lo-B 
tegumental Haps and Oircular Division of Muscles, (d) Mr. Teale'e 
Method — Amputation at the Shoulder Joint : (1) by Upper and Lower I 
Flaps, (2) by Anterior and Posterior Flaps. 



OEXEKAL REMARKS ON AMPUTATIONS. 

'^Amputations are generally classed as tliose of continuity^B 
or ampuUitiona proper, and those of coutigiiity, or dia- 
artictilatioQs. The object in view in all' methods of am-J 
putatioQ is the same^ — immely, after the removal of tliw 
part, to secure a suitable and sufficient coveting for thm 
eud of the bone, to avoid adhesion between the latter an^ 
the cicatrix of tlie integument ; to divide the large nervei 
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I and blood-vessels ti'ansversely, and to leave their cut ends 
I in a part of the stump little exposed to pressure. Stumps 
wwe either formed of integuments alone,^ or of muscular 
Itissue and integumeut together ; where the parts admit 

■ of it, sufficient muscle is detached to form a cushion 
lliround the end of the bone, and enough integument is 
I reflected to cover the whole. The ingenuity of operators, 

■ and the varying necessities of different parts of the 
I body, have given rise to four principal metliods of 
I amputation : (1) the circular; (2) the flap ; (3) a combi- 

tation of the two precediug operations ; and (4) the oval 
I method. 

(1.) The circular method consists in the formation of 
|a circular incision of the integuments in the entire cir- 
I cuniference of a limb ; the division of the muscles in the 

■ same manner, though higher up the limb, and in the 
I section of the bone at a point still nearer the body. It 
I has its advantages in a comparatively small external 
I wound and a transverse division of the large blood-vessels 
I of the part; on the other hand, the resulting cicatrix is 
\ liable to be opposite and adherent to the extremity of the 
I bone, and the operation requires more care and skill in its 
I execution than tlie flap method. 

(2.) The jiap amputation consists in removing a limb 

■ "by double flaps, of which the one is generally anterior, 
■the other posterior, ur by forming a single anterior or a 
Ifliugle posterior flap. These flaps include all the soft 
■parts of the limb ; they may bo made by transfixion 

■ "where the position of the bones in the limb will admit of 
lit, and in this case they are cut from the centre of the 

' By LatogumeDts we mean loth ekin and subcutaneous tissue. 
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part towards the circumfereuce. When the bones do nbl 
occupy a central position iu a limb, one of the fls 
generally formed by cutting from the circumference to 
the centre. Modifications of the flap operation have 
been introduced by Messrs, Teale, Garden, and Spence, 
to these we shall subsequently refer more at length. The 
flap operation is quickly and easily performed, and gene- 
rally gives satisfactory results ; but in the thick part of a 
muscular limb the size of the external wound is some- 
what excessive, and in certain parts there is a risk of 
splitting up the large vesseb inste<id of dividing them 
transversely. 

(3.) There exists a mode of amputating by a com- 
bination of the two methods first alluded to ; it consists 
in forming double flaps of integument, and subsequently 
dividhig the muscles down to the bone as in the circular 
amputation. It is strongly recommended by many 
surgeons, and deservedly so, for this plan of dividing the 
integuments facilitates their reflection : while the circular 
division of the muscles ensures a completely transverse 
section of the vessels ; thus it combines many of the 
advantages of both the circular and the flap operation. 

(4.) The oval incision is principally used for the removal 
of the fingers and toes at their various articulations, and 
occasionally for amputation at the shoulder joint. It is 
effected by dividing all the soft parts surrounding the 
bone in the direction indicated by its name. 

Mr. Teale calls his operation ' amputation hy a long 
and a short rectangular Jlap.' 

The long flap, which is anterior or antero-external, is 
quadi'angular in shape, its length and breadth being each 
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equal to half the circumference of the Hmb. It inchides 
all tlie soft parts down to the bone on the anterior aspeft 
of the part, and should not contain any important nerve 
or blood-vessel. The short flap is posterior, or postero- 
internal ; it is one-fuiirth the length of the anterior, and 
its breadth is equal to half the circumference of the limb. 
It includes all the soft parts down to the bone on the 
posterior aspect of the limb, and should contain the large 
nerves and blood-vessels of the part. Both flaps are flat 
at their extremities and of the same thickness tJiroughout, 
where the arrangement of the soft parts about the bone 
will permit. Mr. Teale claims for this plan of operation 
(1) a freedom from tension in the stump ; (2) a soft cover- 
ing for the ends of the bones, fj-ee from large vessels and 
nerves ; and (3) a dependent position of the wound, 
favouring the escape of its secretions. 

The incisions that have been made in ligaturing the 
arteries should be sewn up, and the same body used for 
the practice of the amputations. 
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' Instruments required for the Amputations of the Upper 
Extremity generally: — 1. An amputating knife, about 
seven inches long in the blade and pointed at its extre- 
mity. 2. Two or three narrow scalpels of different 
lengths. 3. A catlin. 4. A strong-backed narrow knife, 
with a blade five inches in length, for amputations about 
the carpus. 5. A pair of bone nippers. 6. Amputating 
saw. 7. Artery and torsion forceps. 8. Ligatures and 
jflutures. 9. A tourniquet, when operating on the living 
ubject. 
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AMPCTATIOS OF THE PHALA.VGES OF THE FINGERS BY 
DISAETIC'ULATION. 
Anatomy. — Before comraencing these operations, i 
■will be well to take a general view of the skeleton of thd 
Baud, and to entertain some coueiderations as to the e 
positions of the phalangeal joints, and the shape of thas 
articular extremities of the phalanges. 

Situation of the Ai'ticidaiioiis. — Let the operator closal 
his hand and inspect the back of it, comparing it with the| 
bones in the accompanying woodcnt. He will observal 
that the prominences of all the knuckles — we mean those 
of all three rows — ^belong to the proximal bones of th 
respective articulations ; that is, that the first row i 
knuckles is formed by the heads of the metacarpal bones {3 
the second row, by the extremities of the first phalanges ^ 
and the third, by those of the second phalanges. ThuB:| 
it follows that the line of articulation in each case is jus£l 
beyond the corresponding knuckle. Having noticed the.l 
situation of the articulations, we would recommend the J 
operator to observe their precise shape ; and for this wej 
would refer him to Jig. 19, where he will find the line ofl 
the two more distant phalangeal joints to be concave from 1 
side to side, with the concavity directed towards the ends! 
of the fingers. He may also notice that the line of arti-«i 
culation runs parallel to and is the same shape as thefi 
inferior margin of the nail where it first appears fi-om thoS 
matrix. A semilunar incision in this direction, and ia 
front of the corresponding knuckle, will therefore lay opei 
any of these phalangeal joints in their entire width. 

The metacarpal joints of tlie phalanges are curved i 
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the opposite direction, that is, their concavity points 
towards the wrist ; the line of their articulation lies just 
in front of the first row of knuckles, and fully half an 
inch behind the clefts of the fingers, as these are seen 
from the paim. 

Fig. 19. 




Operations. — There are naany methods of amputating 
the phalanges of the fingers, and while some are much 
more easy of execution than others, it is advisable to 
practise all ; for on the living body we rarely have a 
choice of plan for operating, but must rather iidapt our 
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method to the DGcessities of the case and the condition of J 
the soft parts around the bones. The most commoti J 
proceeding adopted for removing either of the morel 
distal plialanges is by disarticulation, and if by this J 
means the covering for the remaining bone ia insufficient, 
to complete the operation by removing its head with the I 
bone forceps. 

On the living patient it is not advisable to amputate 
the fingers at their second joints, as this proceeding would J 
leave the first phalanx not only useless but also in the way, 
as the first phalanx is u nprovided with an extensor tendon, 

DISARTICULATION OP THE DISTAL PHALANGES OF THE 
FINGERS OR THUMB BY A SINGLE PALMAR FLAP. 

Instruments required. — Small scalpels, artery or torsion I 
forceps, bone nippers. 

Position of Operator and Hand. — The operator being 1 
prepared with a small scalpel, which should be sharp- I 
pointed and narrow, should stand facing the dorsum < 
the hand with the fingers pointing towards him ; let him I 
grasp the last phalanx between the forefinger and thumb J 
of the left hand {fig. 20), the thumb being placed upper- 
most. 

Position of Assistant. — The assistant facing the ope- 
rator should support the hand and hold the other fingers 
apart. 

Operation, First Method.— The scalpel, held as a pen, 
with its cutting edge turned towards the operator, must 
now be thrust through the soft parts immediately beneath j 
the shaft of the phalanx, just anterior to the bony titbercle 
(Jig. 19a), that may be felt on its under side: this is situ- 
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ate just in front of the joint, and marks the spot where 
the shaft of the phalanx expands into the articular extre- 
mity. A Hap should now be formed from the under sur- 
fece of tlie finger about two thirds the length of the last 
phalanx. Lastly, connect the opposite angles of the fli\p 
by a curved incision made on the back of the articulation 
in such a direction as will open the joint in its entire 
width (Jig. 196) ; divide the lateral ligaments, at the same 
time bending the joint, and the operation wUI be complete. 




It will be found that the convexity of the flap will just 
atlapt itself to the concavity of the iucision on the baclt 
of the finger. Fig. 20a represents the appearance of the 
woimd after the performance of this operation. 

Arteries requiring a Ligature or Torsion. — The two 
digital arteries, the cut ends of which will be found in the 
almarflap, will require a ligature or twisting. 

Operation, Second Method. — As before, the operator 
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should grasp the phalanx to be removed between hi»J 
finger aud thumb, and, forcibly bending it, let him cut! 
into the back of the joint in its whole extent, divide the^ 
lateral ligaments, and, passing the knife beneath the bone^fl 
complete the operation by cntting a flap of sufficient i 
from the palmar surface of the finger ; the woimd in thi$fl 
ease should be precisely the same sliape as in the preced-'M 
ing operation. 

REMOVAL OF FINGERS AT THEIK SECOND JOINTS. 

On the dead body the same operations may be per-j 
formed for the removal of the fingers at their second jointo-l 
as those described for the removal of the distal phalanges, • 
and the directions that we have given above will apply J 
thi-oHghout ; but on the living, as already stated, it is not i 
advisable to disarticulate here.' 

AMPUTATION OP THE PHALANGKS Ob' THE FIKGGBS BY DOUBLE \ 
FLAPS. 

The band being placed in a position of pronation, the J 
operator stands as in the preceding operations ; he should 1 
transfix the soft pai'ta immediately under the shaft of the 
phalanx, just in front of the joint at which he wishes to 1 
disarticulate, and thus cut a short flap from the palmar ] 
side of the finger, A semilunar flap of the same dimen- 
sions, being traced out over the dorsum of thejoint, should ■ 
be reflected, the joint opened from behind, and the bone 

1 It often happens in practice tLnt fte integumeats on tie palmar side of I 
the finger ara inauificient of themaelves to foimfl ooveriog for the head of the I 
rtimBining bone ; in these cttaee either the bead of the proximal phalanx mitj' J 
be removed with the forceps, or a small flap must be traced out and reflected 1 
from over the hack of thejoint. 
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Iremoved. Fig. 19c shows the shape and position of tlie 
I flaps for this operation. 

DISARTICULATION OF THE FIRST, SECOND, AND THIRD FINGERS 
AT THEIR METAC.\RPAL JOINTS. 

Instruments required. — A lai'ge scalpel, artery or tor- 
sion forceps, bone nippers. 

Fosiiion of Operator and Hand. — The operator should 
stand feeing the subject, grasping tlie finger he is about 
to amputate. 

Position of Assistant. — The assisfjint, standing with 
his back turned towards the subject, should separate the 
contiguous fingers. 

Operation. — The hand being pronated, let an incision 
be commenced on the back of the metacarpal bone, about 
half an inch behind its head ; this must be carried along 
the line of the extensor tendon for half an inch, and then 
diverge to the operator's right-hand side, and run obliquely 
up to the angle of the cleft between the fingers, pass 
across the palmar surface of the first phalanx, at the trans- 
verse mark which is found at its base, and, returning to 
the back of the hand, should fall into the first incision 
just over the prominence of the knuckle (^g. 19rf). This 
cut shoidd extend down to the bones in its whole extent, 
and if possible should divide the extensor tendon of the 
finger as it lies on the head of the metacarpal bone ; the 
incision may be a continuous one, or more easily it is 
formed by making two separate cuts, each commencing on 
the back of the metacarpal bone and joining on the 
palmar surface of the first phalanx. The soft parts must 
be dissected from the posterior part of the joint, the lateral 
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ligaments divided, while the operator puts them on the 1 
stretch, and the articulation opened by a semilunar incision. J 
■with its convexity directed towards the ends of the fingers ; 
the remaining ligamentous connections of the bone being'l 
severed, the operation will be complete. In practice, ! 
should there be insufficient integument on the finger toi 
cover the head of tlie metacarpal bone, the same opera- j 
tion may be performed, and the head of thut bone re-J 
moved with the cutting forceps, applied so as to divide the I 
bone obliqu<=ly. 

In operating on the living, this latter proceeding should I 
be adopted when a sightly hand is preferred to a more I 
useful one. But when the hand is required for manual j 
labour the head of the bone should if possible, be pre- j 
served as it gives greater breadth and strength to the j 
member, the transverse ligament of the metacarpus being! 
thus left intact, 

DISAKTICULATTON OF THE LITTLE FINGER AT ITS 
METACARPAL JOINT. 

For this, the same operation may be put in practice, 
except that the angle of the incision should fall over the J 
ulnar side of the corresponding metacarpal bone {fig. 19«). 

BISAKTICULATION OF THE PINGER9 EN MASSE AT THEIR 
METACAEFAL JOINTS.' 
Instruments required. — 1. An amputating-knife, about j 
fiveincheslong in the blade. 2. Artery or torsion forceps. 
3. Ligatures. 4. Sutures. 

1 Tlie operalioQ is here described hs it ahould be performed ou tbu left 
hHDd. It can rarely be iiec«Baarj oa the living body. 
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Position of Operator, i^-c. — The operator should stand 
facing the body and should gi-asp the fingers with his left 
hand, his thumb being in front. 

The assistant's duty is to supjjort the liand at the 
[ wrist. 

Operation. — Having thus grasped the fingers, the ope- 
rator should turn up tlie palm of the haud as is represented 
in fig. 23, p. 152, and trace a convex fiap, commencing and 
ending on the distal extremities of the metacarpal bones 
of the little and index fingers respectively, and extending 
towai'ds the fingers as far as the transverse line seen on 
the palmar aspect at their roots. Turning the fingers in 
' the opposite direction, so as to bend the kmicklea and es- 
I pose the back of the hand, let him make an incision com- 
I mencing and ending at the extremities of the second and 
I fifdi metacarpal bones, and extending over the knuckles 
as fiir as the fork of the fingers, as seen on their dorsal 
aspect, thus forming a semilunar flap with its convexity 
tiu"ned towards the fingei^s and reaching just beyond the 
heads of the metacarpal bones {Ji(f. 21, p. 148). Having 
reflected this, and opened all their joints on the dorssil 
aspect, let the operator completely divide the capsular 
ligaments, and pass the blade of the knife behind the heads 
of the phalanges he is about to remove ; and by cutting 
towards the fingers he will bruig the knife out hi the palm 
at the extremity of the flap which he first traced. 

Arteries requiring a Ligature. — The dorsalis indicia, 
the radialis indicis, the three digital, and three or four 
dorsal interosseous arteries. 
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AMPUTATIO^f THROl'QH THE THIRD AND FOURTH 
METACAErAL BOKES. 

This operation, though demanded in niLiny cases ofl 
injury, is often employed in preference to the removal of ' 
the fingers at their metacari)al joints, in those cases where 
the appearance of the hand is a more important considera- 
tion than its strength. 

Position of Operator, ifc. — ^The position of the ope- 1 
rator and assistant should be the same as in amputation I 
of a finger at its metacarpal joint : a long narrow scalpi 
should be used. 

Operation. — An incision, such as is represented in^ 
1 99, being made so that its angle is on the dorsnm of the J 
metacarpal bone, midway between its articidar extremities, | 
the integuments should be dissected from the shaft and I 
head, proceeding from behind forwards, until the palmar ] 
surface of the bone is nearly cleared ; the knife should [ 
now be thrust under the bone, and made to free its anterior j 
surface from any remaining connections. This accom- 
plished, the shaft of the bone should be divided obliquely \ 
with the bone forceps, so as not to leave an abrupt ex- 
tremity. The foregoing operation has an advantage over 
the one more commonly employed, in not leaving behind 
it any cicatrix In the palm, and in injuring no blood-ves- 
sels of any size. Its disadvantages are tlie decrease in 
the brcadtli and strength of the hand. 
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AMPUTATION TilKOUGn TOE SECOM) AND FIFTU 
METACARPAL BONES. 

These bones may be removed mth greater facility tlian 
' the two last-mentioued, and the same operation may be 
I used, except that the incisions must commence and end 
on the radial side of the second, and on the ulnar side of 
the fifth metacarpal bone. In using the forceps it is here 
especially necessary to divide the bone obliquely, and thus 
avoid an unsightly prominence on the side of the pahn. 
No artery of any consequence need be wounded in any 
of the preceding operations ; ■ though care must be taken, 
in separating the second metacarpal bone from its connec- 
tions, to avoid injuring the arteria radialis indicis, any- 
where but at the point where it must be divided, namely, 
opposite the vnetacarpo-phalangeal articulation. 

AMPUTATION OF THE THUMB AT ITS METACARPO- PHALANGEAL 

ARTICULATION. 

Anatomy. — IL may save subsequent trouble, and much 
facilitate the process of disarticulation, if the operator 
will turn to page 148, fig. 21, and glance at the skeleton 
of the hand. He will notice that the line of this articu- 
lation is much more nearly transverse than that of 
the same joint in the other fingers ; it is situated just 
' in front of the prominence of the knuckle, and for 
practical purposes may be considered to run straight 
across the thumb from side to side. 

Instruments required. — A scalpel, and artery forceps. 

Position of the Operator. — The operator should stand 
fachig the patient, grasping the bone to be removed 
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■with the fti-st finger and thumb of his left hand, his 
own thumb being itppermost. 

Position of Assistant. — The assistant should support 
the wrist, aud separate the fingers from the bone to be 
removed. 

Operation. — Make an incision as represented in fig. 
iil6, with its angle on the subcutaneous surface of the 
metacarpal bone half an inch behind the head, and passing 
in front of the thumb well in advance of tlie sesamoid 
bones. Dissect away the soft parts from the back and 
outer side of the joint, and open it on its posterior 
aspect, twisting the thumb hither and thither to facihtate 
the division of its ligaments. In separating the soft parts 
from the front of the phalanx, care should be taken lest 
the point of the knife be entangled in the sesamoid bones, 
for covering which a larger provision of soft parts must 
be made than was necessary in the corresponding opera- 
tion on the other fingers. 

Arteries requiring a Ligature. — The dorsalis pollicia I 
and arteria magna pollicis. 

AMPUTATION OF THE TUUMB AT ITS ARTICULATION WITH THB J 
TRAPEZIUM. 

Anatomy. — It will be well to examine this articulatioal 
before attempting to remove the bone. The articular 1 
siuface of the trapezium is saddle-shaped, and so, indeed, J 
is the metacarpal bone of the thumb, though in an I 
opposite direction, and thus it is by no means easy tol 
insinuate the point of the knife between their opposed | 
surfaces; the exact position of the joint may, however, j 
be ascertained by passing the fore-finger down the dorsal J 
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surface of the corresponding metacarpal bone towards 
the wrist, until the tubercle is felt at the base of the bone 
which gives insertion to the extensor ossis metacarpi 
polUcis ; immediately behind this point of bone lies the 
articulation in question. 

Position of Operator and Hand. — The operator should 
grasp the thumb, and stand facing the dorsum of the 
hand, which should be in a position between pronation 
and supination. 

Duties of Assistant — The assistant should hold the 
fingers aside. 

Operation. — 1 . Circular Method. — The point of a 
Harrow knite must be inserted midway between the 
tulftrcle of bone above alluded to and the styloid process 
of the radius, and an incision be carried from this spot 
obliquely along the dorsum of the metacarpal bone to 
the ulnar side of the base of the first phalanx of the 
thumb,' around the palmar surface of which it must 
pass transversely and be caiTied down the radial side of 
the metacarpal bone, to the point from which it started. 
The soft parts should be dissected from the back and sides 
of the bone until the knife can be passed under its shaft, 
along the palmar surface of which it should be drawn 
until it cuts its way out at the transverse part of the 
first incision, on the palmar surface of the first phalanx. 
The articulation of the metacarpal bone with the trapezium 
may now be opened, and the ligaments divided while the 
bone is twisted here and there, to put them on the stretch. 
In performing this operation, some difficulty will be ex- 



' In opemting on tlie right aide of the hody, the Id 
bn made in the oppoBita direction. 



n would, of ec 
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perienced in carrying the knife along tlie palmar surfacel 
of the metacarpal bone without either getting the bladai 
locked between the sesamoid bones and the head of the! 
metacarpal boue, or woundiag the skin over the pro-l 
rainence of these bones ; to avoid this, the knife shouldl 
be held with a light hand, and its edge be turned to allow I 
of its passing over the top of these bones, which, of course,.! 
are removed in the operation. 

Arteries requiring a Ligature. — The dorsalis ixjllicisl 
and arteria magna pollicis.' 

2. Flap Operation. — The mode of performing tbial 
operation varies somewhat according to the side of theJ 
body on which it is proposed to operate. 

(a.) Right Side. — When operating on this side«theJ 
surgeon should introduce the point of the knife into thej 
web af skill between the first and second metacarpali 
bone, and transfix the ball of the thumb, causing the' 
point of the knife to emerge on the palmar aspect of the 
carpo-metacarpal joint. He should next cut outwards, 
forming a palmar flap from the tissues forming the ball 
of the thumb, taking care whilst doing so to keep the 
blade of his knife close to the boue, and he should 
endeavour, on the one band, to avoid locking the knife 
between the sesamoid bones and the head of the meta- 
carpal bone, and, on the other hand, wounding tlie skin 
over the bones. 

The knife should now be drawn obliquely across the 
back of the metacarpal bone from one extremity of the 

' Care sliould be taken not to injure the arteriea of the indes finger. By 
keeping close to the bone the mdial artery where it dips into the palm inaj 
be avoided. Should it be cut, both enda muat be tied. 
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t to the other, the carpo-inetacarpal joint opened, and 
_ the operation completed as in fonncr method. 

{b.) Left Side. — The point of the knife should be 
introduced into the palmar aspect of the carpo-metacarpai 
joint, and an incision be made across the back of the 
thumb to the web between it and the index finger ; the 
point should then be thrust down through the tissues 
forming the ball of the thumb, and made to emerge at 
the spot where the incision was commenced. A flap 
should then be formed by cutting outwards, the same 
precautions being taken as on the right side, and the 
operation completed as before. 

Arteries requiring a Ligature. — The dorsalis jjoUicis, 
the arteria magna pollicis, and the radial, and arteries of 
index finger if divided. 



AMPUTATION OF THE HAND AT THE CARPO-METACARPAL ARTI- 
CULATION, LEAVING THE THUMB AND ITS LONG MUSCLES 
INTACT. 

This operation has been most successfully adopted as 
a substitute for amputation of the whole hand in gun 
accidents and lacerations by machinery, where, as often 
happens, the thumb is not involved in the general injury 
to the parts.' 

Anatomy. — The operator should glance at the articu- 
lations he is about to open ; it is marked a in Jig. 21 ; it 
is formed by the four inner metacarpal bones and the 
second row of carpal bones. He will observe on the 
dorsal surface that the three metacarpal bones on the 

' Set) ' Medical Times and GazetW,' Oct. 30, 1868, for an Account of this 
opentaon on the linng bodj. 
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ulnar side fomi, with the os magnum and unciform bones,. 
a pretty regulai- series of joints, slightly curved, with thai 
convexity towards the fingers; while the articulation-.! 
between the head of the second metacarpal bone on th< 
one hand, and the trapezium, trapezoid, and os magnuiiil 
on the other, is much more irregular, nor is this irre*! 




gularity exactly uniform in all bodies.' That part of the I 
articulation now in question may be roughly compared in | 
its outline to the letter W, the open part of the letter I 
being directed towards the fingers. The general direction I 
of the series of joints is pretty accurately ascertained, in I 

' In^n artieuliili'd akeletons we have examined there are no two exBctlj" J 
similar in thia particular, We have described that outlioe nf articulation 1 
which appeata most prevalent. 
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the living or dead body, by gliding the fore-fiuger and 
thumb of the left hand dowii the sides of the fifth and 
second metacarpal bones respectively, towards the wrist, 
■until arrested on either side by a prominent tubercle at 
the base of each bone, A line drawn across the wrist, 
firom a point immediately behind one of these tubercles, 

Fi^.i2. 




to a similar point behind the other, indicates sufficiently 
accurately the Hne of the articulations. 

Instruments required. — 1. A sharp-pointed, strong, and 
narrow knife, such as is used for operations on the tarsus. 
2. Artery forceps. 

Position of Operator. — The operator should stand 
looking towards the fore-arm. 

Position of Assistant. — The assistant should face the 
operator, and support the wrist. 
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Operation. — Placing his fore-finger and thumb upoo.! 
the carpal extremities of the fifth and second metQ-J 
carpal bones, let the operator thrust the knife through the! 
palm from side to side, as near the shafts of tlie meta- 
carpal as possible, its points of entrance and exit being I 
just in front of one and the other of the aforesaidl 
tubercles ; in this luanner a flap can be cut from the palm I 
of the hand, about two or three inches in length (Jig, 22). \ 
An incision should now be made across the back of theJ 
wrist, joining the angles of the flap just formed andl 
anterior to the line of the carpo metacarpal articulatioiui 
The operator, grasping the hand, and strongly flexing the! 
wrist, should commence by opening the articulations onl 
the ulnar side, dividing the dorsal ligaments with the I 
point of his knife ; this he wiU succeed in eflecting until I 
arrested by the first prominence at the base of the second I 
metacarpal bone, around this he must turn, cutting with | 
the point of his knife; and so again around the second! 
projection of the same bone, until lie has opened the 1 
articulation in its entire width. This once effected, he j 
has only to complete the separation of the bones, and | 
pass the knife behind tliem into the palm, and the opera- I 
tion is concluded. 

Arteries divided. — The radial and ulnar arteries wiU | 
be divided in this operation, in that part of their course | 
where they extend into the palm of the hand ; their cut f 
ends should be sought in the palmar flap. The dorsal j 
interosseous and dorsaUs indicis arteries will also be | 
divided, and will be found in the posterior flap. 
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AMPDTATION OF TUE HAND AT THE WBI8T JOINT. 

The hand may be removed at the wriat-joint by several 
I different methods. We shall describe the following : — 

1. By a palmar Hap. 

2. By double Haps. 

3. By an esternal flap. 

4. By the circular method. 

Anatomy. — The articulation formed between the radius 
and fibro-cartilage on the one hand, and the scaphoid, 
semilunar, and cuneiform bones on the other, is curved in 
its direction from side to side, having the convexity of the 
curve directed towai-ds the fore-arm {Jig. 21). Its position 
can easily be ascertained by feeling for the styloid pro- 
cesses of the radius and ulna, between which points 
of the bone the line of the articulation extends in the 
direction above indicated. 

Instruments required. — 1. A sharp-pointed, strong, and 
' narrow knife, such as is used on the tarsus. 2. Artery 
or torsion forceps. 3. Bone nippers. 

Position of Operator and Assistant. — The operator 
should stand facing the subject ; the assistant, stationed 
opposite the surgeon, should support the wrist. 

First Operation by a Palmar Flap The operator hav- 
ing ascertained the exact position of the styloid processes of 
the radius and ulna, should grasp the hand as represented 
in the adjoining woodcut {Jig. 23), and trace a semilunar 
flap from the palm, commencing (for the right hand) at 
the apex of the styloid process of the radius, and ter- 
minating at the same point on the ulna : this cut should 
reach to the bones in its whole extent. The hand should 
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now be forcibly flexed to facilitate the division of the I 
dorsal ligaments, and an incision should be made acrosB i] 
the back of the wrist from one styloid process to the i 
other, connecting the angles of the flap,^ the soft parta ] 
divided and the wrist-joint opened. The lateral ligament I 
to the operator's left-hand side being Jlrst divided with the | 
point of the knife, the opposite one may be subsequently J 



SV- 23. 




disposed of; the carjial bones being separated from their 
ligamentous connections, the heel of the knife should be 
laid beneath them and be carried with a sawing movement ^ 
away from the wrist, under the metacarpus, until it cuts its ] 
way out at the extremity of the flap that has been traced 
in the palm. Whilst cutting the palmar flap the operator ' 
' Fi;/. 10 h, page 135. 
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should endeavour to avoid catching the blade of the knife 
against the prominences formed by the projection of the 
pisiform and hook of the unciform bones iuto the palm. 
This he will beat do by holding the knife with a light 
hand during this part of the operation. The convexity 
of the Hap formed in this method will be found to 
accommodate itself to the slight concavity of the incision 
on the back of the wrist ; while the general adaptation 
of the parts will be completed by the removal of the 
styloid processes of the radius and ulna with the bone 
forceps. 

Situation of Arteries divided. — The radial and idnai- 
arteries will botli be divided in tlie foregoing operation, 
and their divided ends will be found at the angles of the 
palmar flap. 

Second Operation, by double flaps. — This operation may 
be performed in the same manner as the preceding, ex- 
cepting that the anterior Hap cut from the palm must be 
of smaller dimensions ; while one of the same size as this 
must be cut from the back of the wrist and reflected, 
the operation being completed as in the last-described 
method. 

ITiird Operation. — Dubnieits operation by e.Ttemal 
flap. (See Diagram, fig. 24.) — We have described this 
operation as given by Mr. Bell : ' Commencing just 
below the level of the articulation, while t]ie hand is 
pronated, the surgeon makes a convex incision, beginning 
at the junction of the outer and middle thirds of the 
arm behind, reaching at its summit the middle of the 
dorsal surface of the first metacarpal bone, and terminating 
in front just below the palmar surface of the joint, again 
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at the junction of the outer and middle thirds of the ' 
breadth of the arm. This flap being raised, the wrist ia ■ 
disarticulated, beginning at the radial side. A circulsir ' 
incision finishes the cutting of the skin.' * 

Fourth Operation.— The Circular Method. — The skin 
having been drawn back by an assistant, a circular sweep i 
of the knife is made through the integuments about an 
inch below the styloid processes of the radius and ulnar. 
The remaining soft parts being next divided over the 
line of the joint by another circular sweep of the knife. 
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the articulation is opened and the operation completed, 
as described in the former methods. We ventiu-e to | 
recommend the amputation by a single flap, as it gives 
a firmer and better-nomished covering for the bones 
than that obtained by the other operations. 



AMPUTATIOKS THROUGH THE FOHE-ABM. 

Anatomy. — Before describing the various methods of i 
amputating the fore-arm, we beg to draw the student's 

' See Manuai of Operative Surgen/, hy Joseph Bell, page 5S. 
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. attention to a few poiuts in its anatomy. He will per- 

I ceive that the bones are well covered in front — in their 
upper two-thirds by rausculai', and in their lower third 
by tendinous structures ; whilst behind they are compa- 
ratively superficial, the posterior border of the idna being 

I subcutaneous throughout its entire length. 

The insertion of the pronator teres also into the middle 

! of the radius should be remembered, as it is important in 
the living subject to leave the insertion of this muscle 
intact, so that the stump may enjoy the power of prona- 
tion. The varying position of the two bones to each 
other dining pronatifm and supination should be also 
noted, as in transfixion operations the knife is apt to be 
thrust between them if their relative position is not at- 
tended to before commencing the operation. 

Operations. — The following amputations may be prac- 
tised on the fore-arm : — (a) The circular operation, (i) 
The flap operation, [c) The integumental flaps and cir- 
cular division of muscles, (d) Mr. Teale'a operation. 

Choice of Operation, — For amputation through the 
middle third all four operations are applicable. For the 
upper and lower thirds the inrcular division of muscles 
and skin flaps is the beat operation. 

On the dead body we strongly recommend the student 
to amputate tlirough the lower third, as this leaves a 
longer stump, and so facilitates the subsequent excision 
of the elbow-joint, 

(a) THE CIRCULAR METHOD. 
1. Instruments required. — 1. Small amputating knife, 
about six inches long in the blade. 2. Amputating saw. 
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3. Artery or torsion forceps. 4. Bone nippers. 5.9 
Scissors. 

2. Position of Surgeon. — He should stand on th^ 
outer side of the hmb when operating on the right sid^fl 
and on the inner when operating on the left. 

3. Position and Duties of Asaistant.-~-T)ifi assistani 
should stand on the opposite side of the fore-arm to the! 
surgeon, and should surround the part to be removedl 
with !iis hands, and retract the skin forcibly. 

4. Position of Limb. — The arm should be extended! 
from the side of the body, and placed in a position raid- 
way between pronation and supination. 

Operation. — Grasping the knife in his fiat with" it»J 
edge turned upwards, and placing the right foot slightly! 
in advance, let the operator stoop down and pass the I 
knife beneath, then above and thus around the limb, , 
dropping its point until it is as nearly vertical as poa 
its back being turned towards him and its heel resting \ 
against that part of the arm nearest to himself. From J 
this point let him commence a circular incision of thej 
integument alone, raising his body to the erect position J 
as he does so, and making his knife retrace its steps until] 
the skin in the whole circumference of the hmb is divided. 1 
■The integument being retracted should be dissected backS 
and turned over on itself, until about two inches or more 1 
have been reflected. Let the operator divide the muscles ] 
close to the reflected integument, in the same manner a 
the skin and subcutaneous tissue, the assistant stiU con- I 
tinning to retract the parts. ■ Thrusting the knife through I 
the interosseous membrane, and having cleared the bones j 
for the application of the saw as high as possible, the 1 
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I saw should be laid across the bones, with its heel resting 
on either one of them, and should first be drawn towards 
the operator while it ia pressed pretty firmly against the 
bones. This will make such a notch as will prevent it 
subsequently slipping from the part to which it was first 
k applied. 

Main Arteries to be Secured.— The radial and ulnar 
[ arteries will be found in the anterior part of the stump, 
[ in front of the bones fi-om which they respectively derive 
I their names ; the anterior and posterior interosseous ves- 
I Bels may be sought for, the former in close connection 
I with the front of the interosseous membrane ; the latter 
■ between the deep and superficial layers of muscles in the 
■posterior part of stump. 

(b) DOUBLE-FLAP AMPUTATIOS" OP THE PORE-ARM BY 
TRANSFIXION. 

This operation is best adapted for amputation through 
the middle third of the fore-arm, as higher up it is diffi- 
cult to form a posterior flap by this method, and lower 
down the structiu-es, being chiefly tendinous, form bad 
flaps. Before undertaking this operation it may be well 
again to notice the abundance of soft parts on the front 
of the fore-arm, and the comparatively bare condition of 
the bones posteriorly. 

1. Position of Operator. — ^The operator should stand 
' outside the limb, if it be that of the right side, and inside 

that of the left. 

2. Position of Assistant. — The assistant should be placed 
I opposite the operator, on the other side of the fore-arm. 
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3. Position of Limb. — The fore-arm should be sup-fl 
ported horizontally, away from the body, and supine, 9aM 
in this latter position the bones are more nearly paralldfl 
and in the same horizontal plane with each other. 

The soft parts over the front of the limb being grasped' 
and slightly upraised by the operator's left hand, let 1 
transfix the limb from side to side immediately in front c 



Fig. 25. 




the bones, entering the knife at the subcutaneous margial 
of the nearer bone, and coming out at the corresponding I 
spot on the opposite side of the fore-arm. Now, cutting I 
downwards towards the wrist, a flap should be formed f 
with a rounded border about three inches in length ; thia-J 
may be held up, but not retracted, by the assistant. Seiz- J 
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ing the aoft parts on the back of the fore-ami, let tlie 
operator draw them away from the bones and again 
transfix the Umb, immediately beliind the bones, the 
points of entrance and exit of the knife being respectively 
the nearer and more distant angle of his first incision ; in 
tliis manner a posterior flap may be formed, which should 
be rather longer than the anterior. In performing the 
second transfixion of the limb, it ia often difficult to avoid 
wounding the skin on the distjd side of the fore-arm, and 
to insnre its safety it is better to liold down its cut edge 
with the thumb during the |)assage of the knife, in the 
manner represented in the preceding woodcut [jiij. 25). 
The soft parts being retracted by the assistant, the knife 
should be passed around and thrust between the bones 
' both in front and behind, just at the angle of junction 
of the flaps, at which point the saw should be applied. 
It is the custom with some operators to recommend that 
the bones should be divided while in a position midway 
between pronation and supination, to insure their being 
left more nearly the same length ; there is no objection 
to this proceeding. 

Position of the Chief Vessels. — The divided ends of the 
radial and ulnar arteries will be found near the extremity 
of the anterior flaps, opposite their respective bones; the 
anterior interosseous artery in front, and in intimate rela- 
tionship with the interosseous membrane ; the posterior 
interosseous vessel between the deep and superficial layer 
of muscles on the surface of the posterior flap. 



I 
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(c) AMPUTATION BY INTEGUMENTAL FLAPS AND A CIRCULAR 
DIVISION OF THE MUSCLES. 

This operation can be practised ou any part of the 
fore-arm. We strongly recomniend it to the attention 
of the student. 

Position of Operator. — The operator should stand 
outside the limb, if it be that of the right side, and inside 
that of the left. 

Position of Assistant. — The assistant should be placed 
opposite the operator on the other side of the fore-arm. 

Position of Limb. — The fore-arm should be supported 
horizontally, away from the body, and supine, as in the 
latter position the bones are parallel and in the same 
horizontal plane with each other. 

Operation. — -The operator, having first marked the 
position of the bones of the fore-sirin by the fore-finger 
and thumb of his left hand, should enter the point of the 
knife at the spot marked by the fore-finger, and cut a 
semi-oval fiap from the front of the fore-arm, composed 
of integument only, by carrying the knife along the more 
distant bone for about three inches, then across the front 
of the fore-arm, and upwards, along the nearer bone to 
the place marked by his thumb, which should be oppo- 
site the point where he entered the knife. This flap, 
about three inches in length, should occupy exactly half 
the circumference of the limb. The fore-arm being 
slightly bent, a similar flap should be cut and reflected 
from its posterior surface, commencing and ending at the 
same points as the anterior ; the parts being retracted by 
the assistant, the muscles may be divided in a circular 
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linanner, close to tlie base of tlie flaps, and the operation 
incompleted as in other amputations of the fore-ai'm. 

((/) AMPt'TATION OF TOE FORE-ARM BY MR. TEALE's 
UKTHOD. 

General directions for performing this operation will 

; found at page 132. The arm being in the prone posi- 

f tion, the operator, standing on the right-hand side of the 

I limb,' must trace with a short amputating knife or long 

I Bcalpel, tiie lateral incisions of the anterior long flap, 

k along the subcutaneous mai^ins of the radius and ulna 

I respectively, dividing the integuments alone. The trans-' 

[ verse incision of the same flap may be made by one sweep 

I of the knife, dividing everything down to the bones ; all 

the soft parts in front of these and the interosseous 

membrane being reflected upwards, the posterior or short 

flap may be cut in the same way, and being reflected as 

k high as the comraenceraent of the lateral incisions of the 

llong flap, the bones may be sawn. For the appearance 

I of the flaps, and the manner of bringing the parts together 

I after the operation, we refer the operator to Jiff. 40, and 

•ff. 41, page ]97. 



amputatiox at elbow-joint. 
We shall not describe this operation, as its advantages 
Eare very questionable on the living subject, and on the 
Vdead it is better to perform a resection of the joint. 

' Tbe patient's right-Land side, i.e. outside the right atni, inside the 
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Amputation titrougk the Upper Arm may be effected 
(a) by the circular operation ; (ft) by double flaps ; (c) by 
integumental flaps and circular division of the muscles ; ■ 
(rf) by Mr. Teale's operation. 

Choice of Operation, — When operating on the hving 1 
subject this will depend very much on tlie available / 
integument for covering the stump, and in cases of injury 1 
on the condition of the bones, skia, blood-vessels, &c. 



(a) THE CIRCULAR OPERATION. 

Instruments required. — 1. An ordinary amputatii^i 
knife. 2. A saw. 3. Artery or torsion forceps. 4. BoneJ 

nippers. 

Position of Operator. — The operator should take hi 
place outside the limb he is about to remove. 

Position and Duties of Assistant. — The assistant, J 
placed at the shoulder of the subject, should encircle the] 
arm with both hands just below the point at which it iaj 
to come offi and should retract the integuments to their 
utmost. 

Operation. — The operator, bending both knees, shoidd I 
stoop down and pass his knife ai'ound the limb from ita ( 
under side, and, laying the heel of the blade on the side I 
of the arm nearest to him, shoidd make a circidar sweep | 
around the limb, at the same time straightening his own J 
botly, and risiug to the erect position. This cut should I 
divide the integunioDts down to the muscles, which must J 
be bared of their covering, to the extent of two or three I 
inches, by tlissectiag off" the skin and subcutaneous tissue ; 
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r the assitjtant meantime turniiig back the parts while he 
J retracts them. The muscles and all the remaining soft 
parts down to the bone should now be divided by a cir- 
cular sweep of the knife, effected in the same manner as 
the incision of the integuments, the edge of the knife 

■ being laid close against the reflected integument. Let 
the aasistaht again grasp the muscles and integuments en 
masse, and retract them ; the stump wilt now assume a 
conical form, and the operator should again sweep his 
knife around the bone ; dividing this muscular cone about 
its centre, and applying the saw at the same spot, the 
operation will be completed 

I Arteries divided. — The brachial, the superior pro- 
iunda, and the inferior profunda. 
The brachial will be found on the inner side of the 
stump, the superior profunda 6n its posterior aspect with 
the muscular spiral nerve. 
The inferior profunda on the inner side with the ulna 
nerve. 
(The superior profunda often divides into two branches 
high up in the arm ; in this case two vessels, one on 
either side of the musciUar spiral nerve, will require a 
ligature, ) 

{b) AMPUTATION BY DOUBLE FLAPS BY TEAiSSFIXION, 

In the amputation by double flaps the arm should 
be rotated outwards, the assistant and operator being 
placed as in the preceding method. 
eration,- 
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' In sawing' the boDe, the operator should graap it with his left hand 
e to the point of gection ; in this way only will he effectually steady it. 
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raised the soft parts in front of tlie humenis, let tlie 
operator transfix them, the point of his knife grazing the 
anterior surface of the bone in its passage through the 
hmb, and passing iQ front of the brachial vessels ; a 
semilunar flap should be formed about three inches in 
length, as the knife cuts its way out. The operator 
should now grasp the soft parts on the posteriof aspect of 
the limb, draw them away from the bone, and transfix 
them, cutting a posterior flap about the same size and 
shape as the anterior ; sweeping the edge of the knife 
around the bone to clear it from any remaining connec- 
tions, the saw should be applied as liigh up as possible, 
while the assistant retracts both flajjs. 

Position of Arteries divided. — The brachial artery 
should be looked for near the irmer angle of junction 
between the anterior and p'osterior flap. 

The superior profunda, after a short course, divides 
into two branches, and these will be found on either side 
of the musculo-spiral nerve in the posterior flaps. 

('■) AMPUTATION BY INTEGUIIENTAL FLAPS AND CIRCULAR 
DIVISION OF MUSCLES. 

1. Instruiaents required. — 1. Sliort amputating knife. 
2, Saw. 3. Artery forceps. 

2. Position of Operator. — The operator should take 
his place outside the limb of the right side, inside that of 
the left, the arm being carried out from the side. 

■S. Position of Assiatant.—'Wxe assistant should stand 
opposite the operator. 

4. Operation. — Commencing on the side of the limb 
farthest from him, the operator should trace out in the 
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skin and subcutaneous tassiie a flap with its convexity 
downwards, and again, passing his hand under the hmb, 
he should connect the opposite angles of the first incision 
by tracing a Hap of the same size and shape on the pos- 
terior surface of the limb ; these being retracted by the 
assistant, and reflected from their deep attachments to the 
ftiUest extent, the muscles should be divided at the base 
of the flaps, as in the circular operation, and the bone 
sawn through as high up as possible. 

5. Arteries divided. — As in the previous operation. 

(d) MR. TEALE'h method. 

For a description of Mr. Teale's method of amputat- 

[ ing, we refer the reader to the general description of his 

plan of operating, at page 132, and to Jig. 40, and ft/. 41, 

page 197. In the upper arm the anterior flap should be 

I made rather external in position, and care should be 

taken to include tlie briichial vessels in the posteiioi- or 

[ short flap. 

AMPUTATION Of THK AHM AT THE SIIOULDER-JOIKT. 

The plans adopted for disarticulating the humerus 
I at this joint are very numerous, though many only 
I differ from each other in inessential particulars. We 
1 shall only describe (a) the operation by an upper and 
t:a loicer flap ; and (i) that by an anterior and posterior 
\Aap. 

(a) AMPUTATION BT UPPEE AND LOWEB FLAP. 
Instruments required 1. Amputating knife of mode- 



im AMl'lT.VTIOX AT THE SHOULDER-JOIST. ch. 

mte ilimenaioiis. 2. Artery or torsion forceps. 3. Bone 
nippers. 4. Saw. 5. Scalpels. 

Position of Body. — (a) Tlie body, raisetl by two or 
tliree blocks placed beneath the shoulders, should be I 
brought towards the edge of the table. 

Position of Operator and Assistant.^-The operator j 
should stand outside the limb, and the assislant behind I 
the shoulder. In the living the subclavian artery shoid4-] 
be compressed by a third assistant, a fourth manipu-r 
lating the arm. 

Operation. — The operator, grasping the deltoid in his i 
left haud, and raising it, should thrust his knife beneath. 1 
it, transfixing the limb just below the acromion, and on I 
its upper and outer aspect; the knife should graze the I 
•neck of the humerus, and in cutting its way out below.l 
should forma flap with a rouuded border, about four I 
inches in length ; this the assistant raises and retracts. I 
The head of the bone being now exposed, the knife should | 
be laid on the upper aspect of the anatomical neck, and I 
the muscles inserted into the greater tuberosity divided^ 1 
while the bone is rotated inwards ; the joint being opei 
on its upper and outer aspect, the subscapularis should I 
be divided, the knife passed behind the neck of the bone» \ 
and with one sweep be made to cut its way out in the! 
axilla, forming an inferior flap similar to the first. The j 
preceding operation is modified by some surgeons, in that 1 
the anterior flap is cut and refiected, instead of being I 
formed by transfixion. 

Arteries divided. — The axillary, the circumflex, the I 
subscapular, the thoracica hinncria, and other small 
branches. 
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{b) DISARTICULATION BY ANTERIOR AND POSTERIOR FLAPS, 

The subject, being placed on its back, should be 
brought to the edge of the table and one or two blocks 
placed under its shoulder.s. 

Position of Operator. — The operator should stand 
outside the limb near the elbow, facing the liody. 

Position and Dutie-'< of the Assistant. — The assistant 
should be placed behind the shoulder. An assistant in 
the living should compress the subclavian artery. 

Operation. — The operator should grasp the shaft of 




the humerus low down, draw the arm out from the side, 
and at the same time thi-ow the head of the bone for- 

I wards ; he should insert the knife with its edge turned 
towards him, just in front of the posterior fold of the 
axilla, and, thrusting it upwards, close behind the neck of 
the humerus, should bring out its point as near the 
acromion as possible ; the accompanying woodcut {fg. 26) 
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shows the knife in its proper position, and the manner in j 
which the humerus should be held. A ilap should thus I 
be cut from the posterior aspect of the limb, about four [ 
inches long, and oval at its extremity ; this the assistant ] 
should grasp and keep well retracted. The arm should I 
now be thrown forwards across the chest {Jiij. 27), and 




the heel of the knife applied to the head of the bone to 1 
divide the three muscles of the greater tuberosity ; thia I 
will thoroughly open the joint on its posterior aspect, and I 
will enable the operator to complete the division of the I 
capsular ligament, to pass the knife from behind forwartls,- 
between the head of the bone and the glenoid cavity, and I 
to divide the tendou of the subscapularis. Having now I 
passed the knife round the head of the humerus, so th^l 
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ita blade rests against the front of the neck of the bone, 
the arm should be placed in the position shown in Jig. 28, 
and tlie operation completed by forming a flap — such as 
is there represented by a curved line. The axillary artery 
will be found in this, the anterior flap, near its extremity, 



and it is, as it should be in all cases, nearly the last thing 
divided in this method of disarticulation. 

Before proceeding to the amputations of the lower 
t extremity it is advisable to perform the amputation of the 
breast, if the sex of the subject admits of the operation 
being practised with any advantage. 
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CHAPTER X. 

AMPUTATIONS OF THE LOWER EXTSEMITY. 

General RemarliB on the Skeleton of the Foot, aod Position of its vHrioaB 
Articulations — General directions for Amputatious al)outthe Foot — Am- 
putation of Phftlangea of Toes— Ditto en maa»e — Amputation of Great 
Toe at Tarso-metatarsal Joint — Lisfranc's Amputation — Chopart'a — 
Syme'a — Operation of M. Roiis — PirognfTs Amputation — Ordinary 
Method — Dr. Eben. Wataon'a Method —Lignerolle's Sub-aatragftloid Am- 
putation— Hancock's ModiHcfttion^ljaborie'a Operation — Amputation of 
LiBg — ^ Anatomy — General directions for Amputating Leg — Operaliona: 
(1) Circular Method, (2) Double Flap Operation, (3) Integumental 
Fisya and Circular Division of Muscles, (4) Teale'a Method, (5) by a 
Long Anterior Flap — Amputation through the Knee-joint — General 
directiona: (1) by a Single Anterior Flap, (2) by a Posterior Flap, 
(3) by Double Sliin Flaps and Oirciilar Division of Muscles, (4) by 
Brinton's Modiiication of the above, (S) by Lateral Skin Flapa — Amputa- 
tion of the Thigh— General directione ; (*1) Gritti's Method, (2) Oarden'a, 
(3) Spence'a, (4) Vermale's Operation, (5) the Circidar Method, (6> Traus- 
fijdon, (7) lutegumental Flaps and Circular Division of Muscles, (8) Teale'a 
Method— Amputation at Hip-joint. 

GENEEAL REMARKS OS THE SKELETON OF THE FOOT. 

For the successful perfonnanee of tlie amputations about 
tlie tarsus a knowledge of the outline and exact position 
of its various articulations is so essentially necessary, that 
we make no apology for here introducing a few remarks 
on what may be called the external anatomy of the part, 
and for appending a sketch of the foot with an outline 
tracing of its bones. By attending to a few simple rules, 
the position of the various joints of the tarsus may be 
exactly ascertained, at any rate when they have not pre- 
viously been the seat of disease. 

As was the case in the hand, the two distal phalangeal 
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joints of all the toes, witli the exception of the fii-st joint 
of the great toe, are concave from side to side, the con- 
cavity being directed towards the ends of the toes, and 
they are all situated about two Hues in front of the cor- 
responding knuckles ; the prominence of the knuckle 
belonging in every case to the nearer of the two bones 
entering into its formation. -The first, or metatarsal articu- 
lation of the phalanges of all the toes, is concave in its 
outline from aide to side, with its concavity turned 
towards the tarsus; it lies just in front of the heads of 
■ the corresponding metatarsal bones, which latter can be 
plainly distinguished in any foot. 

To ascertain the situation of the tarsal articulations, 
the operator, pulling the right foot over the edge of the 
table, and facing the body (turning his attention to the 
inner side of the foot), should place the fore-finger of his 
right hand on the inner malleolus, and draw the point of 
the finger down the inner side of the foot. His attention 
will first be arrested by the tubercle of the scaplioid bone 
{fig. 29), which here forms a marked prominence, ex- 
ceedingly useful as a guide, firstly to the articulation 
between it and the astragalus, opened in Cbopart's am- 
putation ; and secondly, to its joint with the internal 
cuneiform bone ; the latter of these articulations is 
situated half an incli in front of the prominence, the 
former lies a quarter of an incli behind it. Tracing 
onwards along the inner border of the foot, the pro- 
jection of tlie proximal end of the first metatarsal bone 
may perhaps be distinguished, indicating the situation of 
the joint between that bone and the inner cuneiform, 
opened in performing Lisfranc's operation. ' But a more 
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sure guide to the situation of this joint is afforded, by 
considering that it lies an inch and a half in front of the 
tubercle of the scaphoid bone {Jig. 29), the latter point 
being easy of recognition. 

Turning now to the other side of the foot, let the 
operator place the fore-finger of the lefit hand on the i 
outer malleolus, and ti-ace along the outer border of the ' 




tarsus ; here he will meet with two prominences, both 
deserving of attention : the first, a small, but sharply- 
defined point of bone on the oa calcis, about an inch 
below the malleolus, and generally called the peroneal 
tubercle {jig. 29) ; from an inch to an inch and a half ' 
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farther on, he will eiicouuter a well-markctl bony pro- 
minence, eonstitutiug the pi'oximal end of the metatarsal 
bone of the little toe {Jig. 29). The articulation between 

I the calcis and cuboid is situated about half an inch in front 
of tlie peroneal tubercle, or it may be said to be midway 
between that jioint and the prominence of the fifth 

I metatarsal bone. 

The joint between the cuboid and fifth metatarsal 
bone lies immediately behind the projecting extremity of 
the latter. 

GENER.4L DIKECTIONS FOE AMl'UTATIONS ABOUT THE FOOT. 

Instruments required. — A strong, narrow knife, about 
five inches long in the blade, for Lisfranc's and Chopart's 
operation ; a short, strong knife about three inches in 
the blade, for Syme's ; scalpels, narrow and broad, for 
toes ; bone forceps ; saw ; artery and torsion forceps. 

Position of the Foot. — The foot should be drawn well 
over the end of the table, and the leg supported at a con- 
! venient height on a block. 

Position of the Operator. — The operator should stand 
fiicing the foot. 

Position and Duties of the Assistant. — The assistant 
should be placed facing the operator. His duty is to 
I support the foot with his hands, or to secure it firmly 
I on the block. 

AMPUTATION OF THE PHALANGES OF THE TOES. 

A small and very narrow- bladed scalpel should be 
procured for these operations, which may be executed 
precisely in the same manner as the corresponding am- 
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putations on the hand. (See page ISrs^jig. 19.) The ' 
phalanges may be removed by a single palmar flap, or by 
donble flaps. 

The toes may also be removed at their metatarsal 
joints by the same-shaped incisions, and in the same I 
manner, as was recommended for the corresponding I 
articulations of the hand (page 137). In amputating the [ 
great toe at its metatarsal joint, the operator should observe I 
the prominence of the head of its metatarsal bone, and ] 
in the incision of the soft parts should provide accordingly 1 
for its sufficient covering, 

AMPUTATIO.V OP THE TOES iW MASSE AT THEIR META- 
TARSAL JOIXTS.^ 

The operator should grasp the extremities of all the 
toes with his left hand, his thumb being against their 
plantar surface; having extended the toes, he should'. 
make a curvetl incision from left to right, with its con- 
vexity directed forwards, across the sole of the foot, 
commencing on the right foot over the metatarsal joint of • 
the little toe, and extending to the corresponding joint of , 
the great toe on the opposite side of the foot. This cut 
should reach as far as the angles between the toes, and 
should fall on the transverse marks in the skin which 
separate the toes from the sole of the foot. The position 
of the left hand should now be changed, and the ex- 
tremities of the toes be grasped, and strongly flexed ; the 
thumb of the operator being now on their dorsal surface. 
Another curved incision should be made on the dorsum 
of the foot, joining the extremities of the first, and falhng 

' This IB an operatioa which can afarcely be required on the Uying body" 
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3 the forks of all the toes {fig. 29a}. The flap thus 
Itaaced out may be reflected for a short distance, until 
[ the metatarsal articulations are exposed ; these being 
I opened, and the capsular ligaments completely divided, 
I the blade of the knife should be passed behind the heads 
L of all the phalanges, and, by a slight sawing movement, 
[ should be made to cut its way close along the plantar 
F aspect of their shafts, untd it appears in the sole at the 
I extremity of the first incision. 

Arteries divided. — The digital, the cut ends of which 
[-will be found in the plantar flap, and the dorsal inter- 
, which are situate on the posterior flap. 

.\MPUTAT[OX OP THE GREAT TOE AT ITS TARSO- 
METATARSAL JOINT. 

We shall describe two methods of performing this 
[ operation. 

1. The flap method. 

'1. The oval incision. 

First Method. — Tiie operator, grasping the big toe 
[ with his left hand, should enter the point of the knife 
I on the dorsum of the foot over the proximal extremity of 
I the first metatarsal bone, and carry it forward to its distal 
I extremity, then across the inner side of the toe to the 
l-plantar aspect of the foot, and backwards to the part oppo- 
I site where the flap was commenced. The flap thus formed 
I on the inner aspect of the foot being reflected, the knife 
, should be thrust between the first and second metatarsal 
, bones, and made to cut its way out in front between the cor- 
responding toes (Jtij. 30). The insertion of the peroneus 
longiis into the base of the first metatarsal bone should 
I be now divided, taking care to keep the knife close to the 
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botie, SO as to avoid wounding the comuiuuicatiug brand 
of the doraalis pedis with the external plantar artery. The 
remaining soft parts being divided, disarticulation may be 
accomplished by a few touches with the point of the 
knife, the bone being twisted hither and thither to 




facilitate the division of the ligaments. Some operators 
divide the shaft of the metatarsal bone with the bone 
nippers through its upper third, leaving the proximal end 
of the bone in situ. This proceeding opens no joint and 
avoids disturbing the attachment of the peroneus longus, 
and the risk of cutting the arteries in the angle of the 
firat interosseous space. 

Arteries divided. — The first digital arterj', the dorsalis 
pollicis, and probably the external plantar and communi- 
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eating branch from the dorsalis pedis. Should these latter 
be divided, two ai'teriea will require ligature in the angle 
. of the first interosseous space. 

■ Second Method. — The operator shoidd make an in- 

"eisiou through the skin and soft structure down to the bone, 

commeacing about half an inch behind tlie tarso-metatar- 

sal joint on its inner aspect, and continue it to the 

middle of the shaft of the metatarsal bone. He should 




hen make it diverge to the web between the first and 
[aecond toe, and carry it round the palmar siu-face of the 
big toe at its digital fold and back to the spot where the 
incision divei^ed (Jit/. 31). The soft parts must now be 
separated by keeping the knife close to the bone, and dis- 
articidation completed as before. 



LI8FRANCS AMPUTATION.* 



This consists in tlie removal of part of the foot, at 
^the articulation between the tarsus and metatarsus. 

' Often improperly cftlled lley'a operation. 
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Anatomy. — The operator sliould glance at the hue t 
articulations he is about to open {Jig. 29) ; he will pra 
ceive that, with the exception of that belonging to tin 
second metatarsal bone, they are arranged in a pretty 
regular curve across the dorsum of the foot ; wliile th< 
proximal end of the bone in question dips down towart 
the tarsus, and is wedged in between the first and thin 
cuneiform bones ; again, the first and second metatars 
bones are connected by strong plantar ligaments to the itt 
ternal cuneiform bone; and lastly, the fendon of theperc 
neus longus is attached to the base of the metatarsal bon« 
of the great toe ; these connections, which must all be ^ 
vided in this operation, form tlie principal difficulty in itQ 
execution. 

Operation. — The opemtor, taking a knife about foiij 
inches long in the blade, should grasp the sole of the fix 
in the palm of his left hand, tlie extremities of his thum 
and fore-finger being placed just behind the tarsal c 
of the metatarsal bones of the little and great toes respe( 
tively.' The former of these being prominent, its situj 
tion may be easily ascertained on the outer side of t 
foot, while the latter is found about an inch in ad^ 
the prominence of the scaphoid on the inner side. Thei 
two points, marked by the finger and thiunb, should 1 
connected across the dorsum of the foot, half an inch i 
advance of the articulations about to be opened, by j 
slightly-curved iucisiou, having its convexity turned I 
wards the toes {Jig. 29, page 172). The extremities < 
this first cut must now be joined by an incision runnii^ 
along the sides of the metatarsal bones of tlie great i 

' Tlua refera to the rig'Lt Coot. 
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little toes, and crossing the sole in ti curved manner, jiist at 
the ball of the toes, as represented in the adjoining wood- 
cut [Jig. 32). This flap, ti-aced. on the sole, shonid be 
longer on its inner than on its outer side, and it should 
be cut deeply, down to the bones. The foot being now 
fimily grasped in the left hand, and the dorsal ligaments 
put on the stretch, they may be divided over the line of 
the tarso-metatirsal articulations, and the latter opened. 




The knife should now be inserted between the sliafts of the 
first and second metatarsal bones, its point being directed 
towards the tuberosity of the os calcis, and its etlge 
looking upwards ; it should be grasped in the fist, and 
should be made to move in a direction which we trust 
may be expressed by the accompanying woodcut {jig. 
[ 33); at the same time the left hand of the operator should 
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bear downwards upon the end of the foot. The object i 
this proceeding is to divide the ligaments at the base of t! 
second metatarsal bone, and set its aiticular extremity free'? 
the division of these hgameuts is easily ascertained by the 
resistance to the left hand suddenly ceasing, and by the 
wide separation of the tareus from the metatarsus. All 
the ligamentous connections of the bones being divided, 
the blade of the knife should be pas*icd behind them into 



,-^. 




the sole, and, being carried with a sawing movement cloj 
along the under surface of the metatarsus (Jii/. 34), fc 
made to cut its way out into the sole, at the extremity « 
the flap that has been previously traced.^ 

Arteries divided. — Thedorsahs pedis, the internal b 
external plantar, and the digital arteries. 

' He;'s anipiitatiun is jierfnrrned in precisely the saniQ mam 
that the iiietataisal bones are sawn tlu'ongh jiiat below Iheir proximal ei 
instiAad of beiug diisarticulated. 
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amputation through the t.vesus, or 
chopart's operation. 
Chopart's operation is the partial ainpiitation of the 
[foot at the articulation between the calcis and astragalus 
I on the one side, and the cuboid and scaphoid bones on the 
r other {Jig. 29) ; the principal covering for the stump being 

Fly. 34. 




[ taken from the sole. We ehall describe the operation as 
I it is performed on the right foot. 

Operation The operator, grasping the sole of the 

[ foot in the palm of his left hand, should feel for the pro- 
[ minence of the scaphoid bone on the iziner side, and hav- 
I. ing placed the end of his fore-finger upon this, should nest 
I ascertain the position of the peroneal tubercle ' on the 
ftouter side, and marking its exact situation witli the thumb 

' It ia found about an inch lielow and in aiivance of the outer malleolus. 
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of the same hanil, let him make a curved incision acrosM 
the front of the tarsus from a point an inch in front of thoa 
peroneal tubercle to the prominence of the scaphoid. Hq 
should then connect the extremities of tliia incision 1 
tracing out a flap from the sole in tiie manner representei 
in fig. 32 ; this flap, being curved at its extremity, anda 
reaching ju.'it short of the balls of the toes, should, as im 
the preceding operation, be longer on its inner side thj 
on its outer side. The dorsal ligaments of the tarsus, pul 
on the stretch by bearing with the left hand upon the! 
toes, and usiug the heel as a fulcrum, should first bel 
divided over the calcanecr-cuboid articulation, which 
•ibund half an inch in front of the peroneal tubercle, and! 
subsequently over the articulation between the astragalus! 
and scaphoid; these two joints being opened, the '. 
mentous connections of the bones should be entirely J 
divided, and the blade of the knife passed to the under I 
surface of the bones, and made, with a slight sawing J 
movement, to cut its way out at the extremity of the! 
plantar flap, in the manner exhibited in jig. 34. 

Arteries divided The dorsahs pedis, the internal and I 

external plantar, and the digital arteries. 



AMPUTATIOX THROUGH THE ANKLE-JOINT OR 
SYME's AMPliTATlON. 

Syme's Amputation (Jig. 29) consists in the removal 
of the foot at the ankle-joint, cutting ofi* the malleoli ■ 
with a thin slice of the articular surface of the tibia, andj 
retaining the integiunents of the heel as a covering for J 
the bones. The chief difficulty experienced in this opera-^ 
tion is the separation of the os calcis from its posteriori 



CH. s. SVMES AMPUTATiOX. 183 

and lateral connections, without injury to the integu- 
ments behind, or to the posterior tibial artery on the 
inner side. 

TnstfUiaents required. — ^A strong knife aboiit three 
inches long in the blade, artery or torsion forceps, saw, 
bone nippers, scissors. 

Position of Operator. — ^The operator should stand 
facing the foot. 

Position of Assistant. — The assistant, facing the 
operator, should support the leg ; the heel should rest 
on the edge of the table, the foot being at a I'iglit an^h 




to the leg. On the living he may at the same time 
control the tibial arteries with his thumb and fore-finger. 
Operation. — Since this operation was first introduced 
into practice by Mr. Syme, mauy minor modifications 
have been proposed and practised. We shall content 
ourselves with giving the origiual operation inMr. Syme'a 
own words, and in describing the modification as per- 
formed by Professor Pirrie, of Aberdeen, and what wc 
venture to think a still better method. 

Mr. Syme's original Operation. — ' The foot being 
' placed at a right angle to the leg. a Une drawn from 



184 



SYMES AMI'UTATIOK. 



the centre of one mallieolus to thsit of the otiier directly ] 
across the sole of the foot will show the proper 
tent of the posterior flap; the knife should be entered! 
close up to the fibular malleolus, and carried to a point J 
on the same level of the opposite side, which will I 
be a little below the tibial malleolus ; the anterior in- ' 
cision should join (he two points just mentioned at an 1 
angle of 45° to the sole of the foot and long axis of the 1 
leg. In dissecting the posterior flap, the operator should 1 
place the fingers of his left hand upon the heel, while J 
the thumb rests upon the edge of the integuments, and I 
then cut between the nai! of the thumb and the tuberosity 1 
of the OS calcis, so as to avoid lacerating the soft parts, 1 
which he at the same time gently, but steadily, pressesJ 
back, until he exposes and divides the tendo Achillia,'! 
The foot should be disarticulated before the malleolar! 
projections are removed, which it is always proper to do, i 
and which may be' most caaly effected by passing the! 
knife round the exposed extremities of the bones, and-i 
then sawing off a shce of the tibia counectiug the'two'il 



Pirriii's Modification.^-This merely consists in sawinj 
through the bones of the leg just above their articular! 
surface without disarticulating the foot; the rest of the? 
operation is performed in exactly the same manner as 1 
described by the late Mr. Syme. 

Another Method. — As we consider this the best way 1 
of performiug the operation we have described it some-! 
what fully. 

The operator should make an incision from the tip ou 
the external malleolus to a little below the posterioia 
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border of the internal malleolus, across the under surface 
of the heel, ia the direcliou shown in the preceding 
diagram (/^. 35). This incision should extend down to the 
I OS calcis in its whole extent. The ankle-joint should now 
be opened by a cut, connecting the extremities of the fii'st 
[ incision, and rumiing from malleolus to malleolus, across 
I the front of the articulation. The foot being firmly 
extended, the joint should be fully opened, by dividing 
the lateral ligaments, and the os calcis be separated from 
iU posterior and lateral connections by dissecting from 
above, down its posterior surface, the point of the knife 
being used, and this being kept close against the bone. 
* In separating the ioteguraents from their connections, 
the operator should be careful not to score them crossways, 
as by doing this their vascular supjily is interfered with, 
and the flap rendered liable to slough. Having freed the 
calcis from the tendo Achillis and the parts about the 
outer side of the heel, the operator should separate the 
soft parts from the inner ankle with great cai'e, so that 
the posterior tibial artery may not be wounded in this 
part of the operation. 

In opei'ating on young subjects the epiphysis of tlie 
OS calcis ia usually left iti the posterior flap, and may 
there remain. 

The malleoli should now be cleared for the saw by 
drawing the knife firmly round them just above the 
articular surtace of the tibia, and a thin slice of the tibia 
with the two malleoli sawn off. The tendons about the 
ankle should now, if necessary, be shortened with the 
scissors, and the arteries secured. 

Arteries divided. — The anterior tibial, which will be 
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foiiiitl Oil the front of tlie tibia, and llie external and in- 
ternal ]ilantar arteries, which are situate at the extremity 
of the inner side of the plantar flap. 

Mr. Syme advised an incision to be made in the I 
bottom of the heel flap to prevent the collection of dis- 
charges. If the plantar incision be carried well back 
towards the point of the heel there is no need of this 
outlet iu the posterior flap. 

Roux'n Amputation of the foot is effected at the ankle- 
joint, the integuments on the inner and under side of the 
heel being saved as a covering for the stump. The ope- 
rator, standing at the side of the foot, commences an in- 
cision at the apex of tlie outer malleolus, and carries it 
half across the front of the ankle-joint, from whence it 
should run inwards iu an oblique direction over the 
nstragalo-scapiioid articulation, then pass in a curved 
manner downwards and backwards to the mesial line of 
the sole of the foot, and, running along the under surface 
of the heel, must ascend the posterior aspect of that part, 
and terminate at the outer malleolus, where it commenced, i 
The ankle-joint should be opened on its upper and outer 
aspect, the calcis dissected from its connections {fg. 36), 
tlie malleoli and a slice from the articular surface of the , 
tibia removed, and the operation will be complete. The \ 
sliape of the flap may, perhaps, be gathered from the ap- 1 
l>earance presented by a foot upon which the operation I 
has been jjerformed. Tliis is shown in^^^. 37. 



PIROGOFF.S OI'ERATIOX. 

This is a modification of Mr. Syme's operation. It 
diffei's from it in that, instead of completely removing 
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the 03 calcis, in this operation the posterior part of that 

' bone is sawn through obhquely and left in the heel, and 

the latter is retained as the covering for the ends of the 

bones of the leg ; it is more easily performed than Mr. 

Fig. 36. 




Synie's operation, avoiding as it does the dissection of the 
soft parts from the posterior surface of the os calcis. 

The operator, turning the foot upwards, makes an in- 
cision down to tlie bone, straight across the sole, from the 
apex of one malleolus to the apex of that of the opposite 
side. Extending the foot, he now joins the extremities 
of this incision by another, stretching across the front of 
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the ankle-joint. Having opened the orticulation, with ■ 
the point of the knife he divides the lateral attachments. J 
of the astralagus until it so far comes out of the ankle- 
joint as to allow the os calcis to come into view behind 
it; with the foot in the same position, the saw should be 
placed behind the astrsigalua, and the os calcis divided 
vertically^ downwards. The remaining connections of J 
this bone being separated with the knife, and the ends of ■ 
the tibia and fibula removed, the operation is complete. 
When the lower flap is brought up, the os calcis will be 
found to be cut obliquely, so as to come into more ac- 
curate apposition witli the bones of the leg by its sawn 
surface. 

An Improved Method of Performing Pirogojf's Ampu- , 
tation, by Dr. Eben. Watson. — This operation is performed 
in the following raauoer. The operator stands on the I 
right-hand side of the limb, aud, turning up the sole by ■ 
flexing the foot, he makes an incision down to the bone 
from the tip of one malleolus to the other, across the 
under surface of the heel ; into this wound the saw is in- 
troduced, and the [)Osterior part of the os calcis sawn off 
behind the astralagus, the section being carried in a direc- 
tion upwards and incbning backwards. The heel is now 
retracted by an assistant, the knife applied between the 
sawn surfaces of bone, and made to cut its way up- 
wards for a short distance behind the ankle-joint (^fiij. 38). 
The operator now joilis the extremities of his first incision 
by cutting sti'aight from malleolus to malleolus across 
the front of the ankle, dividing all the tendons and soft i 
parts down to the tibia ; these being refracted, and the 

' In this poBiticiD of the foot the seotion Hhould be verlicaJ. 
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I boues of the log cleared at their lowest part, tlieir arti- 
cular surfaces, with the malleoli, shouU be sawn off. 

I Thia section should only include a thin shell of bone, and 
shoiild be carried nearly at right angles to the long axis 




of the bones, though with a slight inclination upwards^ 

(fia- 39)- 

The foregoing operation is more easy of execution 
than the ordinary method of performing Pirogoff'a ampu- 
tation ; and, among other advantages which it possesses, 
weniay allude to theexact adaptation of the pai'ta to each 
other when brought tt^ether after the operation, and to 
the greater ease with which it is performed on the living 

' Id tbifl ptmiciilar we haye Teutiired to difler.from Dr. Watson's recora- 
tnendationa, as given in the Lancet, June 11, If^W. He tliere recomnieDiia 
thftt the bones of Ihe leg be sawn ' froin bufore, backwards and tltncHmmili.' 
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body when tlie foot is too mutUated to allow of its being! 
finniy grasped. 

As LigiieroUe's, or the siib-astragaloid, operation, Han-J 
cock's modification and Luborie's operations are seldom I 
practised, we shall ouly briefly alUide to them, 

LigneroUe's Sub-astragahid Operation. — This consists J 
ill removing all the bone of the foot with the exception I 




of the astragalus. It is performed by making a heel I 
flap, as in Synie's operation, and a short dorsal flap, 
opening the joint between the scaphoid and astragalus,,] 
and disarticulating between the latter bone and the oa f 
calcis. 

Hancock's Operation. — This is a modification of the I 
above. Mr. Hancock saws off part of the os calcis, as inl 
Pirogoff's operation, removes the under surface of thej 
astragalus, and brings the two sawn surfaces together. 

Laborie's Operation. — This operation is somewhatl 
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I like Chopart's, only M. Laborie retains the scaphoid in 
[ addition to the oa calcis and astragalus. 

Several other operations on the tarsus have been de- 
' scribed, but, as they are seldom or never performed in tliis 

country, we have not thought it' necessary to allude to 

them. 

AMPUTATION THROUGH THE LEG, 

Anatomy. — Before commencing any of the following 
operations, it may be well to observe the conformation of 
the leg in respect to the position of its bones and the 
relation that these bear to one another. The great pre- 
ponderance of soft parts on the posterior aspect of the 
limb cannot fail to attract attention ; and the relative 
position of its bones being examined, they will be found 
not to lie in the same horizontal plane, but rather tiieone 
somewhat posterior to the other, the fibula being hinder- 
most. The remembrance of these points will, in the 
performance of the flap operation, facilitate the formation 
of flaps bearing a proportionate size to each other, and 
will render impossible either the thrusting of the knife 
between the bones, or the empalement of the more distal 
bone ivith the point — accidents which occasionally occur 
even on the living body. 

Different Methods of Operating. — It was fonnerly the 
custom, on the living body, to amputate immediately 
below the knee in all cases where the patient would be 
obliged to wear a common wooden pin, and rest his 
weight on the bent knee, the long stump under these 
circumstances being found very inconvenient. This spot 
■was called by the older surgeons the seat of election. 
, Since the introtlnction of the short socket pin, ampu- 
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tation through the lower extremity is performed as low 
as possible, as every additional inch removed increases 
considerably the risks of the operation. 

On the dead body the leg may be amputated through 
its upper, middle, or lower thirds. 

The following are some of the principal methods and 
modifications which have been devised for amputating in 
these situations. 

1 . The circular method. 

2. The double flap operation. 

3. Integumental flaps and circular division of muscles. 

4. The oval method. 

5. Mr. Teale's operation. 

6. Mr. Lee's operation by a long posterior flap. 

7. The lateral flap operation. 

8. The long anterior flap method. 

We shall describe the circular, the double flap, the 
circular muscle and skin flaps combined, Mr. Teale's ope- 
ration, and the long anterior flap operation. We advise 
the student to amputate low down, as this leaves a long 
stump, which will be found useful for steadying the leg 
during excision of the knee-joint. 

GENERAL DIRECTIONS FOR AMPUTATING THE LEG. 

Instruments required. — Amputating knife, about six 
inches long in the blade, saw, artery or torsion forceps, 
bone nippers, scissors, scalpels. 

Position of the Limb, — The limb should be draw^n 
over the edge of the table and supported by an assistant, 
the opposite leg being secured, well out of the operator's 
way, to the leg of the table. 
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Position of Operator. — The operator should stand on 
I the right-hand side of the leg to be amputated — -i.e. out- 
I side the hmb when operatiDg on the right leg ; between 
Ithe legs when amputating the left leg. 

Position and Duties of Assistants. — One assistant, 

nog the operator on the opposite side of the leg, should 

[ in the circidar operation retract the soft parts just above 

the part to be amputated, and in the other operations 

take charge of the flaps as soon as eut by the operator. 

I Another assistant should support the part to be removed. 

' On the living, a third assistant should control the cir- 

eulation through the limb. 

1. TriE ClRCL'L.Ut METHOD. 

This may be performed at any part of the leg, but it 
is usually preferred in amputations high up the limb, in 
I which the patient eventually supports the weight of the 
1 body on the bended knee, and not on the extremity of 
I the aturap ; indeed, the covering and protection afforded 
I to the ends of the bones by this operation are scarcely 
sufficient to support the weight of the body. 

Tlie soft parts being retracted by the assistant, the 
operator should sweep the knife around the limb so as to 
divide the integnment in its entire circumference; this, 
[ being retracted by the assistant and dissected back for 
I three or four inches, must be turned over on itself Uke 
I the cuff of a coat. The muscles should be divided in a 
I circular manner as high up as possible, and the knife 
3 around and between the bones in fi-ont and behind, 
I and the saw applied so that in dividing the bones the sec- 
t tion of the fibula be completed, though not commenced, 
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before that of tlie tibia. After amputating through the! 
upper third of the leg at tlie seat of election, the sharp,4 
projecting edge of the tibia should be sawn off obliquely^] 
as this, if allowed to remain, is apt to cause injurious pres->l 
sure on the anterior flap of skin covering it. 

This sharp edge is conveniently removed by first! 
applying the saw obliquely a little above where it is in^ 
tended to divide the bone, and then, withdrawing it, to! 
reapply it to the bone at right angles a little lower down. T 

The head of the fibula should in all cases be left! 
when amputating liigii up, as the articulation between itl 
and the tibia occasionally enters into the formation of the! 
knee-joint. 

Arteries divided. — The anterior tibial, the posteriori 
tibial, and the peroneal arteries will iiave been divided ; and 
if the amputation has been performed iu the upper third of 
the leg, some httle difficulty may be experienced in recog- 
ni-aing the end of the anterior tibial, which, at this situation 
is involved in the fibres of the interosseous membrane. 

2. DOUBLE-FLAP OPERiTION. 
This operation, though applicable to any part of the 
limb, is generally preferred for amputation through the 
lower tw^o tliirda. The anterior Hap in this part of the body 
is formed by cutting, and not by transfixion. The operator 
should place the thumb and fore-finger of his left hand on 
the posterior margins of the tibia and fibula respectively, 
and from one to the other should make a semilunar in- 
cision, with its convexity towards the foot, thus ti-acing a 
flap on the anterior and outer aspect of the limb about 
four inches long, and being at its base half the circum- 
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' ference of the leg iu width. This incision may be made 
to extend pretty deeply, so as to include as much as 
possible of the subjacent muscles ; the whole being re- 
flected to the full extent, the soft parts at the back of the 
limb may be transfixed, the point of the knife entering at 
the termination and coming out at the commencement of 
the first incision, thus passing behind both bones. This 
proceeding may be facilitated by adopting the plan re- 
commended in amputation of the fore-arm, and repre- 
sented in Jiff- 25. A posterior flap of the same shape, 
though somewhat longer than the anterior, being cut, the 
knife should be passed around and between the bones at 
the angle of junction of the flaps, and the saw apphed as 
iu the preceding method. 

Arteries divided. — If this amputation be pnictised in 
the middle third of the leg, the anterior tibial artery will be 
found in front of the interosseous membrane ; the posterior 
tibial a short distance behind that structure on the tibialis 
posticus muscle, and the peroneal imder the sawn edge of 
the fibula in the substance of the flexor longus poUicis. 



a. AMPUTATION BY ISTEGUMENTAL FLAPS AND CIKCULAK 
DIVISION Of THE MUSCLES. 

This method may be made use of with gi'eat advantage 
in any part of the leg. The opei-ator, marking the posterior 
borders of the tibia and fibula with the fore-finger and 
thumb of the left hand, traces and subsequently reflects a 
semilunar flap formed of integuments, extending across tlie 
anterior and outer aspect of tlie limb from tlie posterior 
mai^Q of one bone to that of the other, and reaching 
downwards for about four inches. Next he forms and 
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reflects a posterior Aup by coiinectiug the extremities of his I 
first incision. At the base of these flaps, the posterior < 
whicli should be the longer, the muscles are to be divided 1 
in a <'ircular manner, and, being retracted as far as poasi- 1 
ble, the knife may be applied between the bones, and the 
latter sawn in such a way that the section of the tibula iJ 
completed before that of the tibia. In the upper third thq 
spine of the tibia may be sawn off as before. 

Arteries divided. — As before stated In last operation. 



4. AMPUTATION BY RECTANGl'LAR FLAPS. 

Mr. Teale recommends this operation in either thefl 
middle or upper thirds of the leg ; and in all cases he ad-a 
vises that the flaps be carefnlly measured and traced upon 
the limb before operating.^ The operator, standing on the. 
right-hand side of the leg, should trace out with his knifd 
the lateral boundaries of the anterior flap. This should bel 
quadrangular, the width of half tiie circumference of the 
limb, and the same length ; its lateral incisions should 
run along the posterior margins of the tibia and fibulfbl 
respectively, and should divide the integuments alone, j 
These incisions being conTiected at their lower extremities! 
by a transverse cut dividing everj'thing down to the inter-q^ 
osseous membrane, the long flap should be dissected up. 
wards, with all tlie structm-es in front of the bones and 
interosseous ligament. The posterior flap, one-fourth the J 
length of the anterior, shouM be made by a direct cut I 
through everything down to the bones, and separated as J 
high as the point where it is intended that the 1 
should be' sawn. To sAd our description, we refer to j 

> Far the general rules for petrormiiig this operation, see pngo 13-S. 
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fig. 40, copied from Mr. Teale's book. The wound is brought 
together as in all cases where this method has been em- 
ployed ; namely, the upper flap is doubled on itself, and 
tims folded over the ends of the bones, its extremity 



Fhj. 40. 




being fixed by suture to the extremity of the short flap, 
and its reflected portion connected to its luireflected por- 
tion in a similar raamier [fg. 41). 




togelher ifler Ur. Iiwla's openitlgu. 
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r,. BY A LOSG ASTERIOlt FLAP. 

A long anterior flap, half the circumference of the I 
and well rounded at its ends, is cut fi'om the front of the! 
leg. This flap should include the soft structiu'es occupying! 
the interval between the tibia and fibula, and should be.l 
about four inches long. This is now retracted, and thea 
soft parts on the posterior aspect divided by a circulaxa 
sweep of the knife, the bones cleared, and the saw appliecLj 
in the usual way. 

Arteries divided. — The anterior tibial should be con- 
tained in the long flap. The posterior tibial and thej 
peroneal will be found on the posterior part of the stump, i 

This diiTers from Mr. Teale's operation, in the anterior^ 
flap being shorter, in the absence of a posterior flap, aiids 
in the division of the bones lower in the leg than by- 
his method. 

AMPUTATION' THROUGH THE EKEE-JOINT. 

Many different methods of amputating through theV 
knee-joint have been devised, some of much value, biitl 
others of doubtful utility. We shall describe the foIlow-B 
ing methods of operating, viz. : 

(1) By a single anterior skin flap. 

(2) By a posterior flap. 

(3) By double skin flaps and circular division of the! 
deep structures. 

(4) By Brinton's modification of the above. 

(5) By lateral skin flaps. 
We advise the student to practise either the first or 1 

the last of these inetiiods. 
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GENERAL DIRECTION. 

Position of the Subject. — The subject being placed on 
its back, the leg shoiild be drawn over the edge of the 
table, and supported by an assistant sitting in front of it. 

Instruments required. — Amputating knife; artery and 
torsion forceps ; scissors ; scalpels. 

Position of Operator. — The operator should stand on 
the right-hand side of the leg to be removed. 

Position of the Assistants.— One assistant should stand 
facing the operator, on the opposite side of the hiiilj. 
Another should support the leg. 



SINGLE ANTERIOR FLAP, 

The operator should trace out on the front of the leg 
a flap with a rounded extremity six or seven inches long, 
and extending laterally from one hamstring to the oppo- 
site ; this incision shoidd begin at the posterior part of 
one condyle of the femur, and terminate at the coitc- 
apooding spot on the other side of the hmb.' An incision 
should now be made through the integuments alone 
straight across the back of the knee-joint, connecting the 
extremities of the firat ; the operator, having reflected the 
anterior flap so as to expose fully tlie front of the knee- 
joint, must open the articulation on its anterior aspect 
while the limb is flexed, and, dividing the ligaments, 
" should cut straight through the joint, bringing the knife 
out at the posterior incision. The patella may be left, or 
it and the articular surface of the femur may be re- 
moved, at the discretion of the operator. 

' In Bhaping this flfip the operator should aviiid nmkia)^ il too niirruw nl 
its free eod ; indeed, it should be nearly ractangular. 
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Some siirgeon.1 advise the division of tlie quadricepsj 
extensor tendon above the patella, to prevent this bon& 
being drawn up by the above-mentioned muscle. 

Arteries divided. — The popliteal, the superior arti-^ 
cular, the sural, and anastomotica magna. The pophteal'l 
artery will be found at the back of the femur, between the! 
condyles, and nearer to the bone thau its companion veinJ 
from which it can only be distinguished by its position. 



SlXULIi i'OSTEBIOR FLAP. 

This is effected by making a ahghtly-curved incision I 
across the front of the joint from condyle to condyle, and J 
reaching below the patella. Having raised the integu- j 
menta over the joint, it should be opened in front and! 
its ligaments divided. The knife should now be i 
tlirough the articulation behind the head of the tibia, andl 
a posterior flap be cut from tlie calf six or seven inchesS 
long, and as broad as possible at its extremity, as it has t 
adapt itself to the condyles of the femur; this will com-j 
plete the operation. 

It is questionable whether this operation should be per- ] 
formed on the living, as the posterior flap is apt to 8lough.^ 



DOUBLE SKIX FLAP,? AKD CIRCULAR DIVISION OF THE DEEPf 

STRUCTURES. 

Tills operation is performed by cutting, from withoutJ 
inwards, an anterior and a posterior skin flap, and di-fl 
vitiing the deep parts and ligaments by one sweep of thej 
knife. The anterior flap should be sliglitly the longer.T 
The patella should not be taken away ; Mr. Bryant atatea,.! 
indeed, that in two amputations he performed at thial 
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articulation he did not even see this bone duriug tlie 
perforraaoce of the operation. 

DR. BRIXTOS'S MODIi'ICATION BY DOUBLE SKIS FLAPS. 

Dr. Brinton makes two akin flaps and cuts through 
the coronary ligaments, thus leaving the semilunar car- 
tilages atta(;hed to the femur. 



LATERAL SKIN FLAPS. 

In this operation two skin flaps, about four inches in 
length and slightly rounded at the corners, are fonned 
from the lateral aspects of the upper parts of the leg ; the 
nmacles are divided in a cu'cular manner, and the lateral 
connections of the patella left undisturbed, thereby pre- 
venting its being drawn up by the contraction of the 
quadriceps extensor uiuscle. The anterior angle of junc- 
tion of the flaps should be opposite the lower boixler of 
the patella, the posterior angle in the centre of the ham. 

These flaps should be very wide and fonned so as to 
preserve aU the integuments of the upper part of the leg ; 
this can best be done by traciug the second flap so that 
the line of it^ incision falls into tJiat of the flrst flap two 
inches below the lower border of the patella. 

AMPL'TATIO.V OK THE THIGH. 

The thigh may be amputated through any part of its 
length. On the living subject amputation should be 
performed as low down as possible, as every inch of bone 
removed increases considerably the risk of the operation. 

We shall describe the following methods of ampu- 
tatijig :— 
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1. Gritti's operation. 

2. Mr. Garden's operation, through ihe lower third I 
by a long anterior integumental flap. 

3. Mr. Spence's amputation through the lower third. 

4. Lateral flap method, 'Vermale's operation.' 

5. The circular method. 

6. The double flap operation by transfixion. 

7. The integumental flaps with circular division of 1 
the muscles. 

8. Mr. Teale's operation. 
We shall not atten)pt to discuss the merits and de- | 

merits of these different operations, aa they are fully j 
treated of in the systematic works on surgery, but shall [ 
content ourselves with referring to any special advantages 
claimed for each whilst describing it. 

On the dead body we advise the student to perform | 
Mr. Garden's operation, and should he determine to j 
amputate higher up the thigh also we strongly recom- 
mend the circular division of the muscles with skin flapa 
to his consideration. 

The objection on the dead body to amputating high j 
up the thigh is that the stump left is too short for the I 
satisfactory performance of amputation at the hip-joint. 



GENERAL DIRECTIONS FOR AMPUTATING THE THIGH. 

Intruments required. — Amputating knife about eight* 
inches long in the blade, amputating saw, artery and tor- 1 
sion forceps, bone nippers. 

Position of the Subject. — The body being placed on its I 
back, the nates should be drawn to the edge of the table, 
and the hmb to be amputated supported horizontally. 
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Position of the Operator. — The operator should stand 
1 the right-hand side of the limb he is about to remove 
in performing transfixion operations, and in cutting flaps 
from without inwards; but in the circular operation he 
may find it more convenient in amputating the left thigh 
Jo stand on its outer side. 

Position and Duties of the Assistants. — One assistant 
should support the Hmb to be removed ; a second, on the 
living patient, should control the femoral artery as it passes 
over the brim of the pelvis, either with his fingers or the 
tourniquet ; a third, placed opposite the operator, should 
take charge of the flaps and retract them whdst the bone 
is being cleared for the saw. After the limb is removed 
he should assist the operator to secure the main vessels. 

1. AMPDTATION JUST ABOVE THE C0SDYLE8 WITH AN ANTERIOR 
FLAP, IN WHICH THE PATELLA IS PRESEEVED, ITS SUR- 
FACE BEING SAWN AND APPLIED TO THE CUT SURFACE 
OF THE FEMUR. — ' GRITTl's, SUPBA- CONDYLOID AMPUTA- 
TION.' ' 

This operation has been practised siiccessfidly by 
Messrs. Pollock, W. Stokes, Jessop, and Teale, of Leeds, 
and others. It is performed as follows : — 

A semilunar incision is made in front of the knee, 
beginning at the upper end of the fibula, and terminating 
at a point exactly corresponding on the inner side of the 
joint. It should pass a little below the patella, and only 
including the skin. Two parallel incisions are now made 
from the extremities of the transverse one extending as 
high as the upper border of the patella, and down to the 

' Antutli Univei'ial), July 185". 
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bone. The anterior flap is now dissected up and thel 
joint opened; the cartilaginous surface of the patella] 
sawn off the tissues behind transfixed, and a posterioril 
formed by cutting fi'om the bone to tlie inferior extremi-j 
ties of the lateral incisions. 

The bone should be sawn across at the superior anglel 
of the flaps. 

Eizzoli has introduced a slight modification in not! 
sawing off a slice of the patella and in laying openthdl 
cul de sac below the quadriceps. 

Marcacci does not disarticulate. 

Mr. Pollock has invented forceps for cutting off a I 
slice from the under surface of the patella. 

2. MR. garden's AMPUT.\TI0N THROUGH THE LOWER END OFj 
THE FEMUR BT A SINGLE SKIN FLAP.' 

'This operation,' says Mr. Garden, 'consists in reJ 
fleeting a rounded or semioval flap of skin and fat froml 
the front of the joint [Jig. 42), dividing everything elsej 
straight down to the bone, and sawing the bone slightly' 
above the plane of the muscles, thus forming a flat-facedl 
stump with a bonnet of integument to fsiU over it.' 

The operation is performed in two ways. 

'The operator, standing on the right side of the leg, I 
seizes it between his left fore-finger and thumb at the s- 
selected for the base of the flap, and enters the point of J 
the knife close to his flnger, bringing it round through J 
skin and fat below the patella to the spot pressed by hiSl 
thumb ; then turning the edge downwards at a right! 
angle wltti the fitie of the limb, lie passes it through 
' Br&ish Medkai Journal, vol. i. p. 41C, 1804. 
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F the spot where it first entered, cutting outwurds through 

everything behind the bone. The flap is then reflected, 

' and the remainder of the soft parts divided straightdown 




to the bone; the muscles are then slightly cleared np- 
wards, and the saw is apphed,' 

' Or, the limb being held as before, the band and 
knife may be brought round under the limb, as la the 
, circular operation, and the blade entered near the thumb 




f and drawn round to the opposite side, when the ham may 
be, cut across by turning the edge of the knife upwards, 
1 and the operation completed as before.' 



■ Brilish Medical Jma-nal, 1864, vol. i 
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'Or the flap may be reflected first, and the knee- 
joint examined, particularly if the operator be unde- 
termined between resection and amputation. In ampu-J] 
tating through the condyles the patella ia drawn down byl 
flexiug the knee to a right angle before dividing the soft* 
parta in front of the bone.' 

Arteries divided.— The popliteal artery and its arti-| 
cular branches. Mr. Garden advises a slight separatioa-fl 
of the artery from the vein, as lie believes the beat otM 
the artery, in the living, by preventing closure of thel 
vein, predisposes to secondary hemorrhage from the latt^a 
vessel. 

The advantages of this operation are thus stated byl 
Mr. Garden : — 

' 1 . The facility afforded for amputating eithei 
through the knee or any part of the lower end of thel 
femur, thus avoiding the shock of higher amputatioa,! 
and the risk of exfoliation, pyaemia, etc., attendant ottj 
sawing through the cylinder of the bone. 2. The sim-1 
plicity of the whole proceeding, and small extent of wound.l 
3. The favourable position of the flap for dressing andj 
the escape of the discharge. 4. The painlessness i 
quietude of the stump, the principal nerves beinj 
divided high up and drawn out of reach of pressure OM 
exposure. 5. The fitness of the stump to stand or walk; 
upon, the bearing being broad, and the skin employed^ 
being accustomed to bear the weight of the body inl 
kneeling. 6. The cicatrix being drawn clear of the^T 
point of the bone, and out of the reach of pressure.' 

We strongly advise tlie student to practise this ope-S 
ration on the dead subject. 
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I. MR. SPEXCES AMPUTATION THKOUQH THE LOWER THIR1> 
BY A i,OSG ANTERIOR FLAP. 

This operation, which is a modification of one intro- 
duced by Mr. O'Halloran of Limerick in 1765, is de- 
scribed by Mr. Spence as ' simply cutting a large, slightly- 
rounded Hap from the anterior aspect of the thigh, consist- 
ing of integuments alone ; dividing the soft parts poste- 
riorly by a circular sweep of the knife, so that when the 
bone is sawn through, the anterior flap may fall upon and 
adjust itself to the section of the limb.' 

The posterior flap ia made by sweeping the knife round 
the limb and cutting all the tissue down to the bone. 
The thigh should now be somewhat raised towards the 
pelvis, the soft parts retracted, and the bone cleared for 
the saw about two inches higher up than the base of the 
flap. The bone is thus left deeply buried in the soft parts. 
The great vessels wilt be found in the [josterior and iimer 
part of the stump. 

4. LATERAL FLAPS OR ' VERMALPl's 0PER.\TI0X.' 

This operation is advocated by some surgeons for am- 
putations through the lower third of the thigh. If lateral 
flaps are made when operating through the upper or 
middle thirds, the bone is apt to project into the upper 
angle of the wound. We do not advise its performance 
in any situation. 

Arteries divided. — The femoral artery will be found 
in the inner flap ; the termination of the profunda will 
also be seen on the surface of the inner flap, but nearer 
the bone. 
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5. THE ClRCUL.Ut OPERATION. 

The circular operation may be performed i 
part of the thigh, and as its execution ia the si 
all its details, whether it be effected in the lower or uppea 
third, we shall describe the operation once for all. 
operator, standing on the outside of the limb, his assistanJ 
being on the same side and somewhat behind him, tl 
limb should be drawn over the edge of the table, ai 
supported in a horizontal position. Let the assistant r 
tract the integuments above the part selected for amp 
tation, and this he may best do by encircling the Umbj 
with both hands. Tiie heel of the knife, being laid o 
side of the limb nearest to the operator, the integument^ 
should be divided with one circular sweep of the knife i 
possible,' so as to free them from their connection with 
the muscles and deep fascia. While the assistant stUl 
forcibly retracts, let the operator pass the knife again and 
again around the limb, each time dividing fresh bridles 
of connective tissue between the integuments and the 
muscles, until sufficient integument has been obtained for 
covering the stump. The a.ssistant should now take a 
fresh grasp of the limb, and, keeping the integuments 
well out of the way of the knife, the operator must divide 
all the remaining tissues down to the bone in the same 
manner that the skin was divided ; if the soft parts be 
still firmly retractol, the stump will now assume a some- 
what conical shape, owing to the more superficial muscles 
retracting to a greater extent than those more closely 
connected with the bone ; these should be again divided, 
' The nmnaer of nfkafiag thia is deacriliud is detail at piige 150. 
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fbypiissiug tlie knife aroiiiid the femur about ati iocli 

I from the extremity of this muscular cone, and the saw 

applied as high up as possible. In using the saw, the 

operator shoidd grasp the boue close to the point of 

section, with his left hand, that he may thus the more 

I effectually steady it. If this operation lias been performed 

I in. the lower third of tlie thigh, the lar^e vessels will be 

found near to the bone on its inner side. 



6. AMPUTATION OF THE THIGH BY DOVBLE FLAPS. 

In this operation the flaps are formed, the one from the 
I anterior and outer aspects of the limb, the other from its 
! posterior and inner side. The soft parts in front and to 
the outer side of the bone being grasped and raised by the 
I left hand, a sharp-pointed amputating knife sliould be 
[ introduced on the oiiter side of the limb, rather nearer its 
' posterior than its anterior asjiect, and, being pushed on- 
wards over the front of the bone, should emerge at a cor- 
responding point on the opposite side ; the parts held in 
the left hand may now be suffered to drop a little, while 
an anterior flap is cut about five or six inches in length, 
decreasing in thickness towards its extremity, which 
must be curved, and not left too thin at the edge. The - 
should gently raise this flap, while tlie operator 
i the knife behind the bone, between it and the re- 
' maining undivided parte, and cuts a posterior flap the 
I same sha])e as the anterior, but an inch or two longer : 
' bv drawing the soft parts downwards away from the bone, 
the transfixion of the limb on its posterior aspect will be 
nnich facilitated; both flaps Ix'ing now relractcd, llie heel 
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of the knife may be passed around the bone at their poia 
of divergence and the saw applied. In transfixing 
tliigh in its lower half, the knite, if poasible, should pass 
iri front of the femoral vessels; while in the upper half 
of the thigh the main artery will necessarily be situated 
in the anterior flap : the operator, in amputating abova 
the middle of the thigh, should guai'd against translixina 
these important structures. 

Arteries divided. — The femoral, the profunda, thej 
external circumflex, and muscular branches. 

7. AMPUT-YTION BY DOUBLE FLAPS OF THE INTEGUMENT 
AND CIKCULAE DIVISION OF THE MUSCLES. 

The operator must trace on the anterior surface c 
the thigh a semilunar flap, the width of half the circum3 
ference of the hrab at its base and about five inches longg 
this, being formed of integuments alone, should be re^ 
fleeted and a posterior flap of the same shape and diJ 
mensions should be made, by connecting the extremities 
of the first incision ; both being retracted, the muaclei 
may be divided, and the operation completed as in thg 
circular method of amputation. The performance of thia^ 
operation Is facilitated by making lateral skin flaps. 

8. AMPUTATION DT A LONG AND SHORT 
RECTANGULAR FLAP. 

For the general directions for performing this open 
tion we refer the operator to page 132 ; in performind 
it on the lower two thirds of the thigh, the operatcM 
should stand on the outside of the limb, and should tracg 
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one of the lateral incisions of the long flap, just anterior 
to the line of the femoral vessels, while the other should 
be on the outer aspect of the thigh, lialf the cir(;uniference 
of the limb distant ; these incisions should include the 
integuments alone, the transverse cut connecting their 
1 extremities may be made by a single sweep of the knife, 
r dividing all the soft parts down to the femur ; the flap is 
completed by reflecting the fleshy structure, from below 
upwards, close to the bone. The posterior short flap, 
containing the large vessels and nerves, should be made 
by dividing all the soft parts on the ^josterior aspect of 
the limb, and separating them from tlie bone as far up- 
wards as the point where this is to be sawn. The flaps 
are brought together in the manner shown in _/(_(/. 41, and 
I described at page 197. 



AMPUTATION OP THE THIGH AT THE HIP-JOJ-NT. 

The lower limb may be removed at its pelvic articu- 
lation in several ways^ the chief diflerence in these 
iiiethods consists, however, in the fonnation of a covering 
for the wound, fi'om one or the other aspect of the limb. 
We venture to think that the operation by an anterior 
flap, where practicable, is the most suitable operation, 
Ktind to this we shall more particularly allude. 
I Instruments required. — A knife about twelve inches 
riong in the blade, artery and torsion forceps, and Lister's 
abdominal tourniquet, when operating on the living. 

Position of the Subject.— The subject should be drawn 
to the edge of the table so that the tuberosities of the 
ischia may rest well over its edge: the limb to be ampu- 
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tated is taken charge of by au assistant, and the othsg 
limb secured out of the way to the leg of tlie table. 

Position of the Operator, — The operator should staaJ 
outside the limb when operating on the left side, boj 
between the legs when operating on the right side.' 

Positio?i and Duties of the Assistants. — Three a 
ants are necessary. One, facing the operator, should grai^ 
the thigh just above the knee with liis left hand, and thi 
slightly-flexed leg with his right hand. Ilis duties arCfl 
first to flex the thigh and rotate it inwards, then, afte 
the anterior flap has been cut, to rotate the thigM 
outwards, abduct and tbrcibly extend, so that the hei 
of the bone may be forced ont of its socket as the operate 
divides the ligaments in front of the joint. As soon aifl 
the head of the bone is dialof.'.ated forwards he shoul 
adduct and draw the thigh away from the body, 
facilitate the passage of the knife behind the neck an^ 
great trochanter of the femur. The second assistai^ 
stationed behind the operator when the left thigh is beii^ 
amputated, but facing him on the opposite side of tha 
iimb when tlie right is about to be removed, shoul^ 
follow the knife with hia hands thrust iuto the wouuif 
and so secure the vessels on the anterior flap, even beforj 
they are divided. The third assistant should, on thi 
living, have charge of the abdominal tourniquet. 

Operation. — The formation of the anterior flap, am 
the spot at wliich the kuife should be entered, will diffa 
acccffiling to the tilde on whieh the operation is perfonTie( 
Wlion operating on tlie left side the knife should 
inserted midway between the anterior superior spiij 
' Some surgeons stand oiitaide tlie limb iu boiU casm 
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of the ilium aud the top of the great trochautei-, antl 
thrust downwards and iuwards parallel with tlie fold 
of tlie groin, in front of the head of the thigh-bone, but 
behind the great vesaels, aud should emerge on the inner 
side of the timb, two inches below the mraua of the 
pubes, and as near the tuberosity of the ischium as pos- 
Mble. In effecting this it is advisable for the operator to 
lay his left hand over the front of the joint, to ascertain 
when the point of the knife has reached the capsule of 
the hip-joint, which, if possible, should be opened on its 
anterior aspect, whilst thus transfixing. Having passed 
the head of the bone, the point of the knife may be 
considerably depressed, so that fully half the soft parts of 
the limb may be included in the anterior flaj), which 
should be cut about eight or ten inches in length, and 
rounded at its extremity. When operating on the right 
side the point of the knife should be inserted two inches 
below the descending ramus of the pubes, and as near the 
tuberosity of the ischium as possible, aud, crossing in front 
of the head of the thigh-bone, as on the left side, sliould 
be made to emerge about midway between the anterior 
sujjerior spine of the ilimn and the top of the great 
trochanter. 

The anterior flap should be llieu cut, as on llie left 
side. 

The remaining steps of the operation are the same on 
both sides. 

During the formation of the anterior flap the limb 
should be shghlly Hexed on the abdomen, adducted and 
rotated inwaids, and the assistant in charge of the flap 
■should thrust his fingers iuto the wound, and, following 
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the knife, should grasp the ve.>^sc].s even befure tliey an 
divided. 

This fhij) being retracted with some force, and tbi 
limb extended and rotjited outwards, so as to put thffl 
capsule on the slretch, the operator should boldly dravf 
his knife across the front of the joint as if about to cu^ 
off the head of the bone. The capsule being thus freely! 
opened, the ligamentum teres mnst be divided, and th^S 
head of the bone dislocated forwards by the assistant. 

The limb being now shghtly flexed, adducted, am 
drawn forcibly from the body, the external rotator mui 
cles should be separated from the bone, and its heat 
being quite free from all attachments, the operator maVj 
at once pass the knife behind it, and, cutting vertically 
downwards through the remaining soft parts, removq 
the limb. It is the practice of some surgeons, afte! 
having completely freed the head of the bone, to paj 
the knife behind the limb, and cut straight across it^ 
posterior aspect from the inner to the outer angle of tliej 
wound, and from its cutaneous to its deeper surface. 

During the passage of the knife behind the bone the 1 
assistant should be careful not to abduct in the slighteatl 
degree, as by so doing he would cause the operator toj 
lock his knife between the head of the bone and tho;| 
great trochanter, thus seriously delaying the operation. 

In the foregoing operation there is no posterior flap 
the wound will tlierefore be on tliemost dependent aspect 
of the limb, tending much to its cleanhness, and in the I 
living body to the comfort of the patient. This operation | 
may be mudilied by making an anterior and posterior flap 
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of equal dimensions, or by foi-niing a sliort antmof wilh 
a loD}:; posterior flap. 

Arteries divided. — The vesstia divided in this pro- 
ceeding are both numerous and large ; those that demaud 
the greatest attention are the superficial and deep femoraJ, 
the obturator, and sciatic. In the living body the arrest 
of hjemorrhage from the femoral trunk, as before stated, 
is the duty of an assistant, who should continue to hold it 
until the vessels in the posterior part of the stump are 
, seciu-ed, the femoral and profunda being tied last of all. 

The position of the cut ends of the arteries is as 
, follows ; — 

The femoral, at the end of the anterior flap ; the 
' profunda on the surface of the flap fiirther back than the 
1 femoral ; the ischiatic, with the nerve of same name, on 
I the posterior part of stump ; the circumflex and ob- 
turator close to the acetabulum. 

AMPLTATION OF TUE THIGH AT THE UIP-JOIXT BV 

LATERAL FL.\PS. 
As this operation is advised by many surgeons in 
preference to the former, we have thought it advisable to 
describe it. For our own part, we advise the anterior 
flap operation, 

Mr. Bryant thus describes this operation ; — 
' The surgeon should make an external skin flap by 
means of a semi-circular incision, starting from the tuber- 
osity of the ischium downwards and outwards, one hand's- 
breadth belov/ the great trochanter, and then upwai'ds 
and forwards to tlie centre of the groin on the outer side 
of the femoral vessels ; this is reflected and the joint 
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• 

opened, and disarticulation completed, the limb being 
forcibly adducted to facilitate this step. Transfixion is 
then performed by inserting the knife in the anterior 
wound, passing it close to the neck of the femur, and 
bringing it out near the tuberosity of the ischium, where 
the external incision was commenced, and then cutting 
out through the soft parts on the inner side of the limb.' 
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CHAPTER XI. 

SESECTIoy OF ENTIRE BOSES AND JOINTS. 

BesectioD of Joinlaand entire Bonea—InstrunmntB—PhnlftngeB of tbe Fillers 
^Phalangeal JoIqIb: (I) by Lateml lociHicmB, (3) bj a Dorsal Flap — 
Mfitaairpftl Bona of the Thiunb — Metacarpal Bone of Little Finger — 
Wriab-joint: (1) bj Ijateral Incisions, (3) Mr. Butcher's Sletliod, 

(3) LiHter's Method — Carpal End of the Ulna — Elbow-joint: (1) Lftogen- 
beck's Operation, (2) Maunder'a Modifiiation, (3) M. Ollier's Method, 

(4) Listen's Method, (6) H-ahaped Incision— Shoulder-joint: (1) by a 
Semiliina,r Flap, (2) by a Longitudinal Inciaion, (3) hJtromever's Method, 
(4) M. Oliier'a Suhperioateal Method — Resoctions of the Lower Extre- 
mity — Metatarsal Bone of Great Toe— Excision of Oh Calcia — Ankle- 
joint : (1) First Method, (2) Mr. Hancock's Method, (3) Buchanan's 
Modification of above— Knee-joint— Hip-joint, 

It is usual to practise the resection of entire bones upon 
the dead body, tliough the performance of these operations 
in many cases gives but a faint idea of their execution on 
the Uving. It is not so with resections of joints ; for in 
the case of tliese, considerable facihty of execution may 
be acquired by practice on the dead body, a facihty which 
it is important to possess for their successful performance 
on tiie living. 

Reseciion in most cases alina at the complete destruc- 
tion of an articular canity, and the bringing together of 
two fresh cut surfaces of bone. This can be accomplished 
in the uiajoiity of the articulations of the body, though 
there are some where the anatomical disposition of the 
parts does not admit of the complete removal of the 
■whole articular surface. 
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Infitniments required. — Two or three strong scalpel 
of different sizes ; an amputiitiug saw, with a moveabld 
back; a Butcher saw; a metacarpal saw; a director? 
(such as is represented ».ijig. 44) ; a pair of cutting bom 
forceps ; lion forceps, for grasping bones ; artery and 
torsion forceps, 

RESECTION" OF THE PHALANGEAL BONES 
OP THE FIKGERS. 

These bones may be removed in their entire lengthJ 
by making two lateral incisions, rather nearer the dorsa 
Llian the palmar aspect of the finger, or on either side th« 




bone to be removed. These cuts should extend at eithoi 
end just beyond the phalanx. The flexor and extensoj 
tendon being dissected from their sheaths, the latere 
ligaments at one articular end of the bone should 
divided, while they are put on the stretch by bending th^ 
linger laterally : this extremity of the bone being cleare( 
from its connections, it should be grasped, and tha 
remaining attachments divided. 

' This direcliir is used for pQSBinfr ud Jer boiieB that are to "be sawn ; it 
passed around tlie bont^, and the handle \& then wseA to tiiru it with i 
groove upwards. It is eBjieciallj useful in tlie tjeighhourlicod of tendooa. 
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HEPFXTlOy OF THE FHALAXGEAL JOINTS OF 
THE FINUERS. 

This may be effected in two ways : 1st, by making 
[ two lateral incisions, one on either side of the articula- 
I tion ; 2nd, by a semilunar flap, made over tlie dorsal 

aspect of the joint. The former method leaves both the 
I extensor and flexor tendon uninjured, the latter divides 

the extensors. 

1. Malie an incision parallel with the long axis of the 
finger on either side of the joint, and dissect the tendons 
and soft parts from the articular extremities of the bones, 

I keeping the point of the knife close to ihe bones to eu- 

I sure the safely of the tendons : put the lateral ligaments 

on the stretch, and divide them while the joint is flexed 

laterally — the ends of the phalanges can now be extruded 

I from the wound, and they may be removed with the 

bone forceps or a saw. 

2. A semilimar flap, witli its convexity directed 
I towards the ends of the fingers, should be cut over the 

back of the joint, and all the soft parts dissected off". 
Bend the joint as much as ])Ossible ami open it on its 
posterior aspect, clearing the ends of the bones from 
their connections ; remove their articular surfaces as in 
. the preceding operation. 



RESECTION OF THE METACARPAL BO.NE OF 
TUE THUMB. 

Having procured a strong and narrow scalpel, make 
I an incision on the dorsal aspect of the metacarpal bone 
L of the thumb, commencing midway between the styloid 
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process of the rarlius and the articulation of the thuml^ 
witli the trapezium, and extending along the palmar boiv 
der of the extensor primi internodii up to, or rathei^ 
beyond, the base of the first phalanx. Carefully diss 
away the soft parts from the shaft of the bone, until it iffl 
sufficiently isolated to be grasped with the finger a,nd! 
thumb of the left hand. Put the bone in a position i 
extreme flexion, and divide the extensor ossis raetacarpj 
at its insertion into the base of the bone ; disarticulate tha^ 
latter from its connection with the trapezium, and, graspin] 
this end of the bone, pull it out of the joint and pass th^ 
knife behind it, separating the soft parts on its anterior oil 
palmar aspect ; and, finally, di\ide its attachments to thfl) 
first phalanx, twisting the bone hither and thither l 
facilitate this process. 

Tbejifth metacarpal bone may he resected in a similai 
manner by an incision made along its ulnar border. 

These operations are seldom required on the livinfl 
subject except for necrosis, and in this case the bone woidfl 
probably be found lying loose in tlie cavity of the nevt 
bone. 



RESECTION OF TUE WRIST-JOIXT. 

Formerly excision of the wrist consisted merely in 
the removal of the lower ends of the radius and ulna, 
in the laying open of any sinuses which might exist, am 
the gouging out of any diseased bone which mig] 
fomid. At the present day we understand by excision 
of the wrist the removal of the lower extremities of thi 
radius and ulna, the bones of the carpus, and the 1 
of all the metacarjml bones. 
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We shall briefly call attention to two of the former 
operations, and more fully describe the method of com- 
plete excision as practised by Mr. Lister, 

The principal methods of performing the older opera- 
tions are two : latly, by lateral longitudinal incisions 
running along the subcutaneous margins of the radius 
and ulna respectively, leaving all the tendons iminjiired ; 
2ndly, Mr. Butcher's method, in which the extensor 
tendons of the thumb are left intact. 

(1.) This is effected by making two lateral incisions, 
one on either side the joint,* along the subcutaneous borders 
of the radius and ulna respectively ; commencing half an 
inch in advance of each styloid process, and extending up 
the fore-arm for three inches or more. The soft [larts 
should first be CiirefuUy dissectiid from the nlna until the 
director can be passed iiround the bone and its groove 
turned upwards ; tliis being effected the bone may be 
sawn ujion the director about an inch aliove the wrist, 
the lower fragment grasped with the force]Js and disard- 
culatal with the jx)int of the knife. Tlie radius shoidd now 
be freed from the tendons which surroimd it, by dissecting 
' chiefly from its outer to its inner border; the director 
being passed around it to keep these aside, the bone may 
be sawn off and separated, as in the case of the ulna. 

(2.) Mr. Butcher's modification consists in making a 
semilunar Hap with its convexity towards the hand over 
the back of tlie joint i the incision should commence just 
to the ulnar side of the tendon of the extensor secundi 
internodii, and terminate on the subcutaneous border 
of the ulna, an inch higher up the fore-arm than the point 
where it commenced. All the extensor tendons of tlie 
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fingers are divided and reflected, while those of the 
thumb are dissected from their grooves Jiiid drawn to the 
radial eidc; the joint is opened from behind, and the ends 
of the bones disarticulated and sawn off. 



MB, LISTERS OPERATIOy. 
The following is an extract from Mr. Lister's descrip- 

Fii 45 




the Wrist. (ArtEr LlslCT.j 



lion of this operation in the 'Lancet.' The operation con- 
sists in the removal of the whole carpus, the articular 
ends of the radius and ulna, and the proximal ends of the 
metacarpal bones. , 
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' The radial iiicisIoQ is made in the direction 

anatomy 



I by the thick line (45 in the diagram of t 



of 



the back of the hand). It is planned so as to avoid the 
radial artery and the extensor secundi internodii pollicia 
and the indicator. The incision should commence above 
at the middle of the dorsal aspect of the radius ou a level 
with the styloid process, this being as close to the angle 
where the tendons of the indicator and the secundi inter- 
nodii diverge as it is safe to go. Thence it is directed 
towards the inner side of the metacarpal phalangeal ar- 
ticulation of the tliiimb rnuning parallel in this course to 
the extensor secundi internodii ; but on reaching the line 
of the rachal border of the second metacarpal bone it is 

■ carried downwards longitudinally for half the length of 
bone, the radial artery being tlius avoided, as it lies some- 
what further to the outer side of the hand. The soft 
parts at the radial side of the incision are next detached 
from the bone with the knife guided by the thumb-nail 
so as to divide the tendon of the extensor carpi radialia 
longior and bre\*ior at their insertions into the bases of 
the first and metacarpal bones. These tendons, together 
with that of the secundi internodii, should be raised from 
the bones, tlie radial artery being pushed with the soft 
parts somewhat towards the radial side. The trapezium 
is now separated from the rest of the carpus with the bone 
nippers, and preserved until the rest of the carpus has 
been taken away. The soft parts with the tendons on 
the ulna side of this incision are now dissected up to some 
extent. The ulnar incision is next made by entering tlic 

I knife at least two inches above the end of tlie ulna on its 
subcutaneous mai^in between the tendons of the extensor 
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and flexor carpi iilnaris, and is carried downwards bi 
twcen these tendons in a straight line as far as the luiddl 
of the fifth metacarpal bone on its palmar aspect. T] 
dorsal lip of this incision is then raised, and the tendi 
of the extensor carpi ulnaris is cut at its insertion into tl 
fifth metacarpal bone and is dissected up from its groove 
in the ulna. The extensors of the fingers are tlien separated 
and raised from the carpus without division, and the 
dorsal and internal lateral ligament of the wrist-joint 
divided. The anterior surface of the ulna is now cleared 
by kee])ing close to the bone so as to avoid tlie artei 
and nerve. The articulation of the pisiform is 
opened, and the flexor tendons are separated from the 
carpus, the tendon of the flexor carpi ulnaria being raised 
with the pisiform bone. While this is bang done the 
knife is arrested by the process of the unciform bone, 
which is clipped through at its base with the bone pliers. 
The anterior ligaments are now divided and the carpus 
removed by the sequestrum forceps ; any remaining con- 
nections being divided by light touches of the knife. The 
ends of the ulna and radius and the heads of the metji- 
carpal bones are now removed by causing them alter- 
nately to jiroject at the latei-al wounds, tlie m])iiers being 
used for the metacarpal bones, and the saw for the radius 
and ulna,' 

The trapezium is now dissected out, to avoid cutting 
the flexor carpi radiahs, wliich runs in the groove on its 
palmar aspect, the knife being kept close to the bone to 
avoid wounding the radial artery; the thumb beiug then 
pushed up by an assistant, its articular surface is cleared 
and removed. 
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Lastly, the articular surface of the pisiform is removed, 
the rest of the bone being left, as it gives insertion to the 
flexor carpi iiliiaris and attachment to the annular liga- 
ment. The hook of the unciform is also allowed to remain 
on the living if sound and healthy. 

■ RESECTION OF THE CARPAL EXTREMITV Ol' THE fLNA. 

The idna may be resected by a longitudinal incision 
made Eiloug its subcutaneous border, the bone being 
separated as in resection of the wrist-joint ; iu detaching 
its lower end the styloid process may be sawn ofl", and iu 
this way the int^rify of the wrist-joint will be preserved. 

■ RE.SEIT10.N or THE ELBOW-JOINT. 

r Tiie variety of incisions adopted for the resection of 
this joint Is very gi'eat, though tliey all have for their 
()bject the adeijnate exposure of the joint, without undue 
division of the soft parts or injurj' to the ulnar nerve. 
This nerve lies on the inner and posterior side of the 
articulation, deep between the inner condyle of the hu- 
inenaa and the olecranon process of the ulna. 

The methods of resecting this joint most in use 
at the present day are: — 1. Langenbeck'a, by a single 
longitudinal incision. 2. Mr. Maunder's modification of 
the above. 3. M. Olher's method. 4. Liston's method. 
5. By the H-shaped incision used by Mr. Syme. 

Position of the Subject The subject should be placed 

on its back and slightly inclined to the opposite side to 
that on which the resection is about to be performed. 

Position of tfie Operator. — The opciiitor should stand 
I outer side of the limb facing tlie subject when 
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operating uii the right side, but with his back turned 
towards the subject when operating on the left. 

Position and Duties of the Assistant. — The assistant, 
facing the operator on the opposite side of the body, should 
hold the limb in a slightly-Hexed position, with the ole- 
cranon uppermost. After the condyles have been freed 
by the operator, he should strongly Hex the joint. 



EY A SIXGLE LOSOITUDJKAL LVtlSlON OVER THE BACK 
OF THE JOINT — LANGESBECK's OPERATION, 



Langenheck' s Operation is effected by a single Iodj 
tudinal cut, at the back of the joint, running down the 
ridge on the ulna, and extending upwards for three or 
four inches. This cut shoidd extend down to the bonea 
in its whole length. The joint should be now opened by- 
cutting into it above the olecranon. A blunt hook, or 
the finger, should be placed within the joint, and the soft 
parts with the uhiar nerve drawn over the inner condjde 
while they are separated from the bones with a knife. 
The externa! condyle should be next cleaned in like 
manner. The lateral ligaments being now divided, the 
joint should be strongly flexed by the assistant, and the 
ends of the bones turned out of the wound and completely 
freed from their connections. The articular surfaces of 
the bones should be separately sawn ofi", commencing 
with the ulna. If possible, the coronoid process of thia 
bone and the tubercle of the radius should be preserved, 
thereby securing the integrity of the biceps and brachialia 
anticus muscles. 
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MODIFICATlOJf SUGGESTED BY MR. MAUNDER. 

Mr. Maunder, after dividiug ihe triceps longitudinally 
I in his first incision over the back of the joint, clears the 
tinner condyle and then separates the external portion of 
Ftbe triceps with the anconeus muscle, with which it is 
I continuous from the external condyle in one piece. 

M. ollier's subperiosteal resection. 

M. Oilier, after making a longitudinal incision down 
kto the bones, separates the j^reriosteum from them, together 
t with the soft parts, by means of blunt and sharp raspatories, 
I and completes the operation as in the former methods. 

LISTON'S METHOD. 

This consists in making a cut shaped H, the long 
limb of which is commenced about two inches above the 
olecranon, and is continued downwards, for three inches 
or more, along the ridge at the back of the idna, or 
between this and the ulnar nerve. This cut should ex- 
tend down to the bone in its whole length. The transverse 
incision is now made across the radio-hiimeraJ articidation 
and back of the elbow-joint, joining the first at its centre, 
and opening tlie elbow-joint. The remaining steps of the 
operation are the same as in the former method. 

MR. svme's metuod. 
The H-shdped dwision of the soft parts is made at 
I the back of the joint, the transverse part of the incision 
I crossing the joint just above the olecranon, and the longl- 
l tudinal cuts falling over the radius and ulna respectively. 
L Tills is the easiest method of performing the operation, 
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though, perhaps, the extent of the wound is greater thi 
need be. This is now hardly ever practised. 

RESECTION OF THE SIIOULDEK-JOI.VT. 

* Anatomy.- — The bead of the humerus, in addition l 
its ligamentous connections, has in front of it, lying in | 
groove, the long tendon of tlie biceps, and is attached o^ 
its upper and outer aspect to the snpra-spinatus, infr 
spinatua, and teres minor muscles ; while on ita inner aa^ 
tmder side is inserted the subscapularis muscle. 

Closely encircUng the neck of the boue in front is thi 
anterior circumflex artery, and behind it is the posterio 
circumflex artery with the corresponding nerve. Thi 
upper and outer aspect of the joint is completely envelope 
by the ileshy fibres of the deltoid. 

Position of the Subject. — The shoulder of the subject 
should be raised on a block and drawn well to the side of 
the table. 

Position of the Operator. — The operator should stand 
facing the subject on the same side of the body as that on 
which he is about to operate. 

Position and Duties of Assistants. — One assistant 
should be stationed at the head of tlie suljject facing the 
operator, another aliould hold the arm and rotate it first 
inwards to facihtate the division of the nuisclea inserted 
into the outer tuberosity, and then outwards, whilst the 
subscapnlaris is being divided, 

Operatioits. — ^We shall describe the following methods 
of excising this joint : — 

1. The old method of forming a semilunar flap frois 
the deltoid muscle. 
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2. By a single longitudinal incision. 

3. Stromcyer'a operation. 

4. Tho subperiosteal method of M. Oilier. 

First Method. — In the^^rst method a short semilunar 
flap, including all the subjacent soft parts, is either cut or 
transfixed by grasping the deltoid and raising it. The 
base of this flap should correspond with the acromion, its 
conrex border be directed towanls the elbow, and it 
should be situated on the upper and outer side of the 
joint. The assistant should raise this flap to the full 
extent, while the operator, having divided the long ten- 
don, of the biceps, grasps the arm near the elbow with 
liis left hand, and rotates the head of the bone forcibly 
inwards ; this will expose the three tendons inserted into 
the greater tuberosity, which are best divided by laying 
the heel of the knife on tlie head of the bone, and cutting 
from within outwards, over the ujiper side of the joint, 
Ifow rotate the bone in the opposite direction, and divide 
the tendon of the subscapularis, at the same time com- 
pleting the division of the capsule of the joint. Pass the 
director round the neck of the bone to protect the soft 
parts, and saw off the head. 

Second Method. — The plan -which generally goes by 
the name of Langenbeck's operation is that which he 
[jpaade use of during tlie Schleswig-Holstein war. Its 
ject is to save the long tendon of the biceps, and to 
avoid the transverse division of the fibres of the deltoid. 
A longitudinal incision is made, commencing at the 
(t promment point of the acromion, and extending 
iflownwards for four or five inches. This should fall just 
^over the bicipital groove, and should divide all the struc- 
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tures down to tlie bone ; the tendon of the biceps beiaaj 
disengaged from its groove, and, together with the edge^ 
of the wound, being held aside by the assistant, the opt 
ration may be completed as in the last-described methw 
though it will be found tliat its execution is more difficulqj 

Third Method. — Stromeyer makes use of a semicircula 
incision, commencing at the posterior edge of the acromionii 
jind extending downwards and outwards for three inchei 
or more, having its concavity directed forwards- Th<j 
joint is thus freely opened on its upper and posterior i 
pect, the tendon of the biceps can be preserved, as in tin 
preceding operation, and a dependent aperture is left fc^ 
the secretions of the woimd. 

The Subperiosteal Method of M. Oilier. — A longitw 
dinal incision is made through the anterior part of thi 
deltoid down to the bone, and all the soft parts, includir 
the periosteum, detached by means of blunt and shai 
raspatories. The head of the humerus is then pushed oi^ 
of the wound and sawn off as low as denuded of periofl 
teinu. M. Oilier advises the incision to be well over th^ 
anterior part of the deltoid, so as to preserve the greatt 
part of the muscle, in connection with the cireumfle; 
nerve by which it is supplied. 

Arteries divided. — The posterior circumflex and som 
other small vessels. 



RESECTION OF THE METATARSAL BOSE OF TIIK 
GREAT TOE. 

A slightly-curved incision should be made, commencin] 
on the inside of the first joint of the great toe, runnioj 
along the back of the metatarsal bone, and terminatia 
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on the inside of tlie articulation between that bone ami 
the internal cuneiform. The soft parts being dissected 
from the back of the bone ao as to clear its shaft, this 
should be grasped with the lion forceps and its liga- 
mentous connections with the tarsus first divided ; the 
bone being raised, the knife is to be passed beneath it, 
and the plantar connections of its shaft divided ; and 
lastly, its articulation with the first phalanx being de- 
stroyed, the operation will be complete.' This operation 
can rarely be necessaiy on the living body. 

EXCISION OF THE OS CALCIS. 

This operation is thus described by Mr. Holmes in 
his ' System of Surgerj' ': — 

'An incision is commenced at the inner edge of the 
tendo Achillis and drawn horizontally forwards along the 
outer side of the foot, somewhat in front of the calcaneo- 
cuboid joint. This incision should go down at once upon 
tbe bone, so that the tendon may be felt to snap as the 
incision is commenced. It should be as nearly as possible 
on a level with the upper border of the os calcis, a part 
which the surgeon can determine if tlie dorsum of the foot 
is m a natural state by feeling the pit in which the ex- 
tensor brevis digitorum arises. Another incision is now 
to be drawn vertically across tlie foot, commencing near 
the anterior end of the former incision and terminating at 
the outer border of the inner concave surface of the os 
calcis, so as to avoid the posterior til>ial vessels. This 
flap being thrown back and the bone denuded, the 
calcaneo-cuboid, and afterwards the calcaneo-astragaloid 
joints should be opened. The bone is now to be grasped 
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by the lion forceps and separated from its remaining 
ligamentous coimection by the free use of the knife. The 
inner side should be now carefully cleared of soft parts, 
and the bones will come away.' 

Mr. Hancock recommends the exposure of the os 
calcis by a flap from the heel as in Syme's operation. 

This bone has also been resected subperiosteally by 
M. Oilier. As it is extremely difficult on the dead sub- 
ject we shall nof describe it. 

We shall not describe excision of the astragalus, 
as on the dead subject it spoils the foot for any other 
operation. 

RESECTION OP THE ANKLE-JOINT. 

The conditions that demand resection of this articu- 
lation on the living body would produce such alterations, 
either in the soft parts about or in the mutual relation of 
its bones to each other, that an operation performed on 
th(5 dead body could bear but little resemblance to that 
required on the living. For those who may wish to per- 
form the operation on the dead subject, we will describe 
two methods by which it can be accomplished, and which, 
in certain cases of gunshot wounds of the articulation, 
might be usefully employed on the living. 

First Method, — Mr, Hancock's Operation ^The fol- 
lowing is Mr. Hancock's method as described by Mr. Bar- 
well: — ' The foot is first laid on its inside, and an incision is 
made over the lower three inches of the posterior edge of 
the fibula. When it has reached the lower end of the mal- 
leolus it forms an angle, and runs downwards and forwards 
to within half an inch of the base of the outer metatarsal 
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bone. The angular flap is reflected forwards, the fibula 
about two inches above the malleolus is sufficiently cleared 
of soft parts to allow the cutting forceps to be placed over 
it, and the bone is then nipped in two and carefully dis- 
sected out, leaving the peroneus longus and brevis uncut. 
The foot is now to be turned over. A similar incision is 
made on the inner side over the tibia, the cut in the foot 
terminating over the projection of the inner cuneiform 
bone. The flap is to be turned back, and the sheath of 
the flexor longus and posterior tibial tendons exposed; 
the knife being kept close to the bone, avoiding the 
artery and nerve. The internal lateral ligament is then 
to be carefully severed close to the bone, and now the 
foot is turned outwards, and the astragalus and tibia will 
present at the inner wound. A narrow-bladed saw put 
in between the tendons into the inner wound projects at 
the outer. The lower end of the tibia and then the top 
of the astragalus may be sawn off in a proper direction. 
The only vessel that may require tying is one of the lower 
branches of the peroneal artery.' 

Second Method. — Dr. Buchanaris Modification, — ^This 
differs from Mr. Hancock's operation inasmuch as a single 
incision is made on the outer aspect of the foot instead of 
two — one on either side. It is more difficult to perform 
than Mr. Hancock's. 

» 

EXCISION OF THE KNEE-JOINT. 

Anatomy. — Before describing this operation we beg 
to remind the student of the following points in its ana- 
tomy : — 

1. That the popliteal artery is in intimate relation- 
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ship with the posterior surface of the femur and 1 
posterior ligament, being only separated from them 
some loose fat and cellular lissue. 

2. That the popliteal artery ia separated from 
tibia by the popliteiis muscle and the expansion &oQJ 
the semi-membranous. 

3. That the articular branches of the poplitea 
ramify over the joint and are divided during the opera-' 
tion, so that should the main artery be injured imme- 
diate amputatiou would have to be performed, as the, 
collateral supply is already cut off; and gangrene wouhj 
inevitably follow if the leg were allowed to remain. 

Position of the Operator The operator should stam 

on the right-band side of the limb, i.e. outside the riglr 
knee and inside the left, 

Position and Duties of the Assistant. — The a 
facing the operator and firmly grasping the tbigh with om 
band and the leg with the other, should, during the firs 
step of the operation, hold the joint slightly flexed, biti 
whilst the joint is being opened and the bone cleared 1 
should strongly flex the knee and force the femur wefl 
out of the wound. 

Operation. — Tlie operator should trace out with : 
scalpel a semilunar flap, commencing opposite the pa 
terior part of the condyle most distant from himsel 
crossing the front of the joint below the patella, and t 
minating over the posterior part of the other condyle of th^ 
femur. This flap, consisting of integiunents alone, shoiil™ 
be dissected up from the front of the joint, which lattc 
must now be fully opened by cutting through the tend(M 
of tlte quadriceps above the patella in front and well i 
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the sides of the condyles, so as to divide the lateral 
ligaments, the assistant at the same tioie strongly flexing 
the limb. As he does so, the operator should sever all 
remaining ligamentous connections between the bones, 
being especially careful during the division of the pos- 
terior hgament. 

On the dead body the crucial ligaments will also 
require division ; on the living they will generally be 
found disorganised. 

The operator should now pass the knife around the 
lower end of the femur just at that part where he wishes 
to apply the saw, keeping its edge well directed towards 
the bone, and, guarding the popliteal artery with the 
finger. He should now remove with the saw a portion of 
the bone, cutting from its anterior towards its j^xjsterior 
surface, and taking care tliat the section be at right-angles 
to the long axis of the shaft. Any connection that this 
portion of bone may still retain after the application of 
the saw should be di\'ided carefully with the scalpel. 

Tlie section of the femur being complete, the knife 
must be passed round the head of the tibia, dividing all 
the fibrous structures down to the bone just below the 
articular surface. The operator, grasping the patella to 
steady the tibia, should remove a thin slice of the latter 
with the saw, being very careful, as he gets to the pos- 
terior surface of the section, lest he injure the popliteal 
artery, which lies close beliind the bone. 

The wliole of the cartilaginous surface of the femur 
I should not be removed when operating on young subjects, 
IM by so doing the epiphysial line would be encroached 
I upon, and much shortening result. The exact point at 
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which the saw should be applied is well shown in th« 
following diagram taken frona Mr. Holmes's ' System c 

Burgery,' 

A thin shell of 1 e I t fr excised in flie sanr 




m fihDuld \je applied. 



manner and with the same precautions from the 
tremity of the tibia, the operation will be complete. 
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I whole of the cartibiginous surface of the tibia may be 
I removed, as the liae of the epiphysis is below this surface. 
fcSome strongly advise tliat the patella be preserved. It is 
I vsually removed. 

Arteries iJimded.—The articular, the tibial recurrent, 
I and anastoraotica magna arteries. 



RESECTION Oil" THE ini'-JOIKT. 
The operatioa which passes by this name consists in 
[ the removal of the head of the femur. It may be well to 

practise it on the dead body, though on the living the 
' head of the bone is in most cases dislocated by disease, 
f or in any case the ligaments are ulcerated, previous to 
I. being subjected to operation. The ordinary instruments 
' for resection are sufficient for this proceeding. 

The body being turned over towards the opposite 

side, and tlie thigh slightly flexed, the operator should 
I place himself by the side of tlie joint he is about to excise, 

and make a curved incision on the outer side of the joint, 
I embracing in its concavity and passing close behind the 
I most prominent part of the great trochanter. This in- 
f cigion should be from four to five inches in length, and 
, should commence between the anterior superior spine of 
1 the ilium and the top of the trochanter major. The glutei 
' and the external rotator muscles being divided, the cap- 
I Bule may be opened from behind, while the limb is forcibly 
I flexed and adducted by an iissistant ; this will bring the 
tmentuin teres within reacli, which, when cut, will allow 
[ of the dislocation of the head of the bone. The director 
[being passed around its neck, the head may be removed 
t with the saw, and the operation will be complete. 
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There are various methods of dividing the soft parts 
over this joint ; but whatever plan be pursued, it must 
be put in practice over the posterior and outer part of 
the articulation, and the incision, of whatever form, 
should fall between the trochanter and the great sciatic 
nerve. 
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CHAPTER Xir. 



OPERATION OF TREPHINING THE SKUIJ.. 

In applying the trephine to the cranium ou t!ie dead 
body, a precaution should be adopted which cannot 
always be followed on the living— namely, that of select- 
ing a apot for its application out of the course of the 
trunk of the middle meningeal artery, and clear of the 
longitudinal or lateral sinuses ; as a general , rule, the 
immediate neighbourhood of the sutures and the air 
sinuses in the frontal bone should be avoided. 

Instruments required. — For trephining tlie skull a 
scalpel, a small probe, and an elevator are required in 
addition to the trephine itself. 

Operation, — A spot having been selected, and the 
skull fractured at this situation by a blow with a hammer, 
the scalp, including the iiericranium, should be cleanly 
reflected from the bone over the parts, either by a semi- 
lunar, crucial, or A-shaped incision ; the operator, stand- 
ing well above the part, should project and fix the central 
pin of the trephine about a line beyond its serrated edge, 
and apply the instrument to the bone, with the pin on 
the margin of the sound bone, the crown of the instru- 
ment overhanging the depressed portion of bone. By 
an alternating serairotatory movement, he should cut a 
groove of sufficient dejith to obviate the chance of its 
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slipping aside. The pin may be now removed and 
rotatory movement of the instrument continued v 
the diploe is reached ; this may be ascertained by 
more easy movement of the trephine, the grating ! 
sation communicated to the hand, and by the be 
duat being now of a red colour ; to the deeper j 
the trephine should be employed more carefully until 
iuuer table is nearly cut through ; when, from time 
time, the flat end of a probe or a pointed piece of q 
may be introduced into the groove, to ascertain if 
dura mater be exposed at any spot. Owing to 
spheroidal form of the skull, this is almost sure to t 
place at one part of the arcumference of the gro 
before another, as it ia impossible to make the instrum 
cut to an equal depth in its whole circumference. If 
bone is ascertained to be perforated at one spot, the 
phine should be inclined towards the opposite side, ii 
the included portion be almost wholly separated, w] 
its complete removal can be effected by using the eleva 
The depreased portion of bone can now be raised 
removed altogether if it be completely detached, i 
search made for fragments of bone beneath the ed 
of the opening in the skull. 
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Abductor pollicis, division of, 30 

Allarton, operation of Mr., for lithotomy, 106 

Ampatation, at ankle, 182 

Pirogoff's, 186 

Watson's modification of, 188 
Roux's, 186 
Syme's, 182 

modification of, 184 
Pirrie's modification of, 184 
of arm, 162 

„ circular method, by, 162 
„ combined method, by, 164 
,^ doable flaps, by, 163 
„ Mr. Teale's operation, by, 165 
of breast, 124 
at elbow-joint, 161 
of fingers, en masse, 140 
„ phalanges, of, 134 
„ first joints, at, 136 
„ metacarpal joints, at, 139 
„ second joints, at, 138 
„ metacarpal bones, through, 142, 143 
of foot, Chopart's operation, 181 
„ general directions for, 173 
„ Hancock's, 190 
„ Key's, 180 
„ Laborie's, 190 
„ Lignerolle's, 190 
„ Lisfranc's, 177 
„ Pirogoff's, 186 
„ Roux's, 186 
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Amputation of foot, Syme's, 182 

„ general remarks od, 130 
of fore-arm, circular method, by, ] 55 
flaps, by, 157 
combined method, by, 160 
Teale's method, by, 161 
of hand, carpo-metacarpal joint, at, 147 
„ wrist-joint, at, 151 

circular method, by, 154 
double flaps, by, lo3 
Dubrueil's method, by, 153 
palmar flap, by, 151 
at hip-joint, 211 

,, anterior flap, by, 211 
lateral flaps, by, 215 
general directions for, 211 
at knee-joint, 198 

anterior flap, by, 199 
Brinton's method, by, 201 
combined method, by, 200 
general directions for, 199 
lateral flaps, by, 201 
posterior flap, by a, 200 
of leg, 191 

circular method, hy, 193 
combined method, by, 195 
double flaps, by, 194 
general directions for, 192 
long anterior flap, by a, 198 
Tealo's method, by, 196 
of penis, 92 
at shoulder- joint, 165 

anterior and posterior flaps, by, 167 
upper and lower flaps, by, 165 
of tiiigh, 201 

,, Garden's operation, by, 204 
„ circular method, by, 208 
„ combined method, by, 210 
„ double flaps, by, 209 
,, general directions for, 202 
„ Gritti's method, by, 203 
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Amputation of thigh, lateral flaps, by, 207 

„ Spence's method, by, 207 
Teale*s method, by, 210 
Vermale's method, by, 207 
of thumb, metacarpo-phalangeal joint, at, 148 
articulation with the trapezium, at, 144 
circular method, by, 145 
„ flap method, by, 146 
of toe, great, 175 

flap method, by, 175 
„ oval method, by, 177 
of toes, en masfie, 174 
phalanges, of, 173 
upper extremity, of, 133 
Amputations, Chap. X., page 130 

general remarks on, 130 
Amussat's operation, 128 
Anatomy of articulations of foot, 170 

„ phalangeal articulations, 134 

Aneurism needle, its use, 34 
Ankle-joint, amputation at, Roux's, 186 
Syme's, 182 

Pirrie's modification of, 184 
„ „ „ modification of, 184 

,, resection of, 232 

Buchanan's, 233 
Hancock's, 232 
Arm, amputation of, 162 

circular method, by, 162 
^combined method, by, 164 
double flaps, by, 163 
Teale's method, by, 165 
Artery, anterior tibial, course and relations of, 85 
ligature of, 86 

on dorsum of foot, 87 
in middle third, 86 
in upper third, 86 
axillary, abnormalities of, 51 

course and relations of, first part, 47 

second part, 48 
third part, 48 
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Artery, ligature of, 49 

collateral circulation after, 51 
„ first part, 49 
third part, 51 
brachial, abnormalities of, 47 

course and relations of, 45 
ligature of, 45 

collateral circulation after, 47 
„ at bend of elbow, 46 
in middle third, 46 
in upper third, 46 
carotid, common, abnormalities of, &7 

course and relations of, 61 
ligature of, 62-65 

collateral circulation after, Qb 
above omo-hyoid, 62 
„ below omo-hyoid, 65 
external, course and relations of, Q7 

„ ligature of, 68 
internal, course and relations of, 68 
„ „ „ ligature of, 68 

„ common carotid, see carotid 
„ iliac, see iliac 
external, carotid, see carotid 

iliac, see iliac 
facial, course and relations of, 71 

ligature of, 71 ' 

femoral, abnormalities of, 88 

course and relations of, 78 

in Scarpa's triangle, 79 
in Hunter's canal, 80 
ligature of, collateral circulation after, 83 
in Scarpa's triangle, 81 
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course and relations of, 72 
ligature of, 72 

„ collateral circulation after, 75 
anterior operation, 73 
posterior operation, 7 A 
iliac, external, course and relations of, *?ll 
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Artery, iliac, external, ligature of, ?7 

„ iutemal, course and relations of, 75 

ligature of, 75 

„ collateral circulation after, 75 
innominate, course and relations of, 59 
ligature of, 59 
,, internal carotid, see carotid 

iliac. See iliac 
lingual, abnormalities of, 70 
anatomy of, 69 
„ ligature of, 69 
peroneal, course and relations of, 89 

ligature of, 89 
popliteal, course and relations of, 90 
ligature of, 90 

collateral circulation, after, 91 
posterior tibial. See tibial 
„ radial, abnormalities of, 39 

course and relations of, 36 

in fore-arm, 36 
at wrist, 39 
ligature of, collateral circulation after, 39 
in fore-arm, 37 
lower third, 38 
upper third, 37 
at wrist, 41 
subclavian, abnormalities of, 58 

course and relations of, 52 

first part, 52 
second part, 53 
third part, 54 
branches of first part, 53 

second part, 54 
• „ „ third part, 54 

,, „ ligature of, 54 

collateral circulation after, 58 
first part, 55 
„ third part, 56 
temporal, course of, 71 



>> >> >? 

„ in ten 

>» j> 

>> 

jj >j 

>> 

>> 

>> >> 

>> 

>» >> 

>> >> >> 

>> 

>j 

>> »» 

>» >* if 

>> >> j> 

j» >> 

n >» >> 

>> » >? 

>» >» >» 

j> >> >> 

j» 

>» j> 

n j> >> 

>> jj >» 

>» )» >j 

j» ?» 



»» »> >> 

»» »j »» 

„ „ ligature of, 71 

„ tibial, anterior, course of, 85 



>» >» >> 

>> >> >> 



5> J> 






246 INDEX. 

Artery, tibial, anterior, ligature of, 86 

„ on foot, 87 

in lower third, 86 
in npper third, 86 
tibial, posterior, course of, 87 

ligature of, lower third, 88 
,, „ ,, upper third, 88 

„ ulnar, abnormalities of, 44 

courses and relations of, 41 
ligature of, in fore-arm, 42 
,, lower third, 42 
„ middle third, 43 
Articulations of the carpus, 147 
„ of the tarsus, 170 

Artificial anus, operation for, 128 

in left loin, 128 
in right loin, 129 
Assistant, duties of, 2 
Axillary artery, course of, 47 
„ ligature of, 49 

Bladder, tapping above pnbes, 96 

„ by rectum, 94 

Bellocq's cannula, use of, 10 

Barwell's, Mr., description of Hancock's excision of ankle-joint, 232 
Bend of elbow, ligature of brachial at, 46 
Biceps femoris, division of, 27 
Blunt-pointed tenotomy knife, use of, 21 
Bowman's, Mr., operation on the punctnm, 14 
Brachial artery, course of, 45 

„ ligature of, 45 

Brodie's method of seizing the stone in lithotrity, 100 
Breast, amputation of, 124 
Brinton's, Dr., amputation at knee-joint, 201 
Buchanan's, Dr., method of resecting ankle-joint, 233 

,, operation for stone in the female, 108 

Butcher's, Mr., resection of wrist-joint, 221 

Calcis, excision of, 231 

„ manner of sawing, in Pirogoff 's amputation, 188 
Garden's, Mr., amputation, 204 
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Carotid, common, course of, 61 ^■ 

K 

„ ligature of, 62 

external, course of, 67 

„ ligature of, 68 
internal, course of, 68 
„ ligature of, 68 

Carpo-metacarpal articulations, anatomy of, 147 

„ „ amputation at, 147 

Castration, S2 
Catheter, Eustachian, 11 

,, for nasal duct, 15 
Cathoterisation of Eustachian tube, 12 

„ of nasal duct, 13 

Chopart's operation, 181 
Circular amputation, 131 

of arm, 162 
of fore-arm, 156 
of leg, 193 
of thigh, 208 
at wrist-joint, 154 
Civiale's method of seizing the stone in lithotrity, 100 
Collateral circulation after ligature of arteries. See various arteries 
Colon, operation for opening, 126 
Common carotid. See carotid, common 
Common iliac. See iliac, common 
Combined method of amputating, 132 

arm, 164 
fore- arm, 160 
leg, 195 
thigh, 210 

Conjunctiva, division of, in operation for strabismus, 17 
Continuous suture, 6 

„ method of applying, 7 

,, uses of, 7 

Descending colon, operation for opening, 128 
Director, manner of holding, 33 

„ for resections, 218 
Disarticulation at the shoulder-joint, 165 

„ at hip-joint, 211 

Division of the internal rectus, 1 7 
Dixon's operation for removal of eyeball, 18 
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Dorsum of foot, ligature of artery on, 87 
Dubrueil's method of amputation at wrist-joint, 153 



EcRASEUR, removal of tongue by, 111 


Elbow- 


joint, amputation at, 161 


»' 


, excision of, 225 


Eustachian tube, orifice of, 13 




„ catheter for, 11 




„ catheter isati on of, 12 


Excision of eyeball, 18 


>» 


ankle, 232 


>» 


„ Buchanan's, 233 


jj 


„ Hancock's, 232 


j» 


astragalus, 232 


j> 


carpal end of the ulna, 225 


»> 


elbow-joint, 225 


>> 


„ Langenbeck's, 226 


J) 


Listen's, 227 


J) 


„ Maunder's, 227 


j> 


Ollier's, 227 


»j 


Syme's, 227 


>» 


fingers, metacarpal bone of little, 220 


»» 


„ phalanges of, 218 


>> 


„ phalangeal joints of, 219 


j» 


hip-joint, 237 


j» 


knee-joint, 233 


>j 


maxillary bone, inferior, 113 


»> 


,, superior, 115 


>» 


OS calcis, 231 


>j 


shoulder-joint, 228 


»> 


„ flap method, 229 


j» 


„ Tja,ngenbeck's, 229 


>j 


OlHer's, 230 


>> 


„ Stromeyer's, 230 


j> 


testicle, 93 


j» 


thumb, metacarpal bone of, 219 


j> 


toe, metatarsal bone of great, 230 


» 


tongue, partial. 111 


»> 


„ ecraseur, by. 111 


>j 


„ knife, by. 111 


)) 


„ complete, 112 
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Excision of tongue, complete, Nunneley's, 113 
„ „ ^ Pagefc*s, 113 

Regnoli's, 112 
„ „ Syme's, 112 

„ wrist-joint, 220 

old method, 221 
Batcher's, 221 
Lister s, 222 
Explanation of terms employed, 4 
External carotid. See carotid 
External iliac. See iliac 
Eyeball, removal of, 18 

Facial artery, anatomy of, 71 
„ ligature of, 71 

Fascia, manner of opening, 5 
Femoral artery, anatomy of, 58 
„ ligature of, 81 

Femur, resection of head of, 237 

Fergusson, incision of Sir W., in removing upper jaw, 117 
Foot, anatomy of, 170 
operations on, 173 

Chopart's, 181 

Hey*8, 180 

Laborie's, 190 

LigneroUe's, 190 

Lisfranc's, 177 

Pirogoff's, 186 

Roux's, 186 

Syme's, 182 
Forceps, their use in exposing arteries, 33 
Fore-arm, amputation of, 154 

Glover's suture, 6 

Great toe, amputation of, 175 

„ resection of metatarsal bone of, 230 
Gritti's amputation through the condyles of the femur, 203 
Grooved director, use of in exposing arteries, 33 

Hamstrings, division of, 27 

Hancock's method of resecting ankle, 232 

,, method of excision of os calcis, 232 
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Hancock's operation on foot, 190 
Hand, anatomy of, 134 

„ amputations of, 147, 151 
Hey's operation, 180 
Hip-joint, amputation at, 211 

anterior flaps, by, 211 
lateral flaps, by, 215 
excision of, 237 
Holme's, Mr., description of excisioD of os calcis, 231 
Hook, use of in operations for strabismus, 17 
H-sbaped incision in resection of elbow-joint, 227 
Humerus, disarticulation of, 165 
Hunter's canal, ligature of femoral in, 82 

Iliac, common, course of, 72 

,, „ ligature of, 72 

,, external, course of, 77 

„ „ ligature of, 77 

„ internal, ligature of, 75 
Illustrations, list of, xiii. 
Innominate artery, anatomy of, 59 
„ ligature of, 59 

Instruments required, see each operation 
Internal rectus, division of, 17 
Interrupted suture, 6 
Introduction, general, 1 

Jaw, lower, removal of, 113 

„ upper, removal of, 115 
Joints of fingers, situation of, 134 

,, of tarsus, situation of, 171 

,^ excision of. See resection of. Chap. XL, 217 

,, resection of, see excision of. Chap. XI,, 217 

Knee-joint, amputation at, 198 

„ resection of, 233 

Knife, manner of holding the, 4 
Knot, manner of tightening, on an artery, 35 
Knuckles, external anatomy of, 134 

Laborie's operation on foot, 190 
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Lacrymal duct, cfttheteriaation of, 13 








„ pasBagea, anatomy of, 14 
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Landmarks, points of boue to be selected as, 31 
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Langeubeck's resectiou of elbow-joint, 226 
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„ of aboQlder.joint, 229 
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Lnryngotomy, 121 
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Lateral operation for lithotomy, 101 
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,, for stonu in female, 108 
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Ligaments, method of dividing, in Liafraiic's operaticm, 


79 
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Ligatore of arteries. See arteries 
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„ method of applying a, 34 
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Lingual artery, anatomy of, 69 
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„ ligature of, 69 




^^^^^^^M 




Lignei-olle's sabastragaloid operation, 190 
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Liafranc's operation, 177 




^^^^^^^M 




Lister's method of resecting the wrist, 222 
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Liatou'a resection of the elbow, 227 
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Lithotomy, hypogastric, 98 
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lateral, 101 
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„ in female, 1(J8 
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„ median, 106 








vaginal, 108 
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Lithotrity, 101 






Longitadinal incision for resection of elbow-joint, 226 






„ ,, shoulder- joint, 229 






Lower jaw, removal of, 113 








Leg, ampatotion of, 191 








circular method, hy, 193 
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„ „ combined method, by, 195 
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„ „ flap, long anterior, by, 198 
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„ ,, flaps, an tero-poa tenor, by, 194 
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Mr. Teale'B method, by, 19(J 
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Macnder's, Mr., excision of the elbow, modification for, 


227 
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Maxilla, removal of upper, 115 








„ „ of lower. 113 








MeutoBofuose, 13 








Metacarpal hone of thumb, resection of, 219 








„ bones, arapniation through third and fourth 
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,, „ amputation through second and fifth 
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Metatarsal bone of great toe, resection of, 230 


■ 
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Median lithotomy, 106 

Minor surgery, certain operations in, 10 

Nares, plugging, 10 

Nasal duct, catlieterisation of, 13 

Needle for quilled sutures, 8 

Nunneley's, Mr., operation of excision of tongue, 113 

CESOPHAGOTOMY, 122 

011ier*s, M., resection of os calcis, 232 

„ „ of elbow, 227 

,, ,, of shoulder, 230 

Operations, table of, 3 
Oval incision for amputations, 132 

Paracentesis abdominis, 20 

„ thoracis, 19 

Paget, Sir James, excision of tongue, modification for, 113 

Penis, amputation of, 92 

Perineal section, 97 

Peroneal artery, ligature of, 89 

„ tubercle, situation of, 171 

Phalangeal joints, amputation of fingers at their, 134 

„ resection of fingers at, 219 

Phalanges of fingers, amputation of, 134 

„ „ resection of, 218 

,, of toes, amputation of, 173 

Pharyngotomy, 122 

Pirogoff's operation, 186 

„ „ without disarticulation, 188 

„ plantar fascia, division of, 30 

Pirrie's, modification of Syme's operation, 184 

Plug for posterior nares, 10 

Plugging the nares, 10 

Pollock's, Mr., forceps for removing articular surface of patella, in 

amputation through condyles, 204 

Position of knife, 4 

Posterior tibial artery, ligature of, 88 

Punctum, operation for openiDg, 13 

Puncture of the bladder above pubes, 96 

by rectum, 94 
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Quilled sutuee, 8 

Radial arteby, ligature of, 36 

Rectangular flaps, amputation by, general rules for, 132 
Recti muscles of eye, division of, 17 
Regnoli's excision of tongue, 112 
Removal of eyeball, 18 
Removal of lower jaw, 113 
„ of upper jaw, 115 
Resections. See excisions, 217 

Rizzoli's amputation at knee-joint, modification of, 204 
Roux, amputation of M., 186 

Sac, lacrymal, 14 

Saw, method of using on bones of fore-arm, 156 
Scalenus anticus, ligature of subclavian, external to, 56 
„ „ internal to, 55 

Scalpel, its use in tying arteries, 32 

,, manner of holding, 4 
Scaphoid bone, position of, 172 
Selection of a subject, 1 
Semilunar flap for resecting shoulder, 229 
Semimembranosus, division of, 28 
Semitendinosus, division of, 28 
Sharp-pointed tenotomy knife, use of, 21 
Sheath of artery, method of opening, 33 
Shoulder-joint, amputation at, 165 

„ resection of, 228 

Skull, application of trephine to, 239 
Speculum, spring wire for strabismus, 1 7 

„ for vaginal lithotomy, 109 

Spence's, Mr., amputation of thigh, 207 
Staff*, position of, in lateral lithotomy, 102 

in median lithotomy, 106 
in Buchanan's operation, 108 
„ Mr. Syme's, for perineal section, 97 
Strabismus, operation for, 17 
Stromeyer's resection of the shoulder, 230 
Sterno-mastoid, division of, 29 
Subclavian artery, course of, 52 

„ ligature of, 54 
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Subject, selection of a, 1 

Sapra-pubic operation, the, 98 

Sutures, 6 

„ different kinds of, 6 

Sutures, methods of applying, 7 

Syme's, Mr., operation, at ankle-joint, 182 

Pirrie's modification of, 184 
modification of, 184 
on tongue, 112 
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Table of operations, 3 

Tapping the bladder above pubes, 96 

,, „ by rectum, 94 

Tarsus, external, anatomy of, 170 
Teale, operation of Mr., general description of, 132 

on fore-arm, 161 
on upper arm, 165 
on leg, 196 
on thigh, 210 
Temporal artery, ligature of, 71 
Tendo Achillis, division of, 27 
Tendons, division of, general directions for, 22 

hamstring, 27 

instruments required for, 21 
abductor pollicis, 30 
sterno- mastoid, 29 
tendo Achillis, 27 
tibialis anticus, 25 
tibialis posticus, 22 
Tenotomy, 21 
Testicle, removal of, 93 
Thigh, amputation of, 201 
Thumb, amputation of, at carpal joint, 144 
„ „ , a-t metacarpal joint, 143 

„ excision of metacarpal bone of, 219 
Tibial artery, anterior, ligature of, 85 
„ posterior, ligature of, 87 

Tibialis anticus, division of, 25 
„ posticus, division of, 22 
Toe, great, amputation of, 175 
Toes, amputation of, 1 73 
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Toes, amputation of, eji masse, 174 
Tongue, complete excision of, 112 

„ partial excision of, by ^craseur, 111 

„ „ by knife. 111 

Tracheotomy, above isthmus of thyroid body, 1 19 
„ below isthmus of thyroid body, 121 

Trephine, application of, 239 
Twisted suture, 7, 8 

Ulna, resection of carpal end of, 225 
Ulnar artery, course of, 41 

„ ligature of, 42 

Uninterrupted suture, 6 
Upper jaw, removal of, 115 

Vaginal ltthotomt, 108 
Vermale's amputation of thigh, 207 

Watson's, Dr. E., plan for performing Pirogoff's amputation, 188 
Wrist-joint, amputation of hand at, 151 

resection of, 220 

Mr. Butcher's method, 221 

old method, 221 

Lister's method, 222 
Wry neck, operation for, 29 
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Now in course of publication, tmifonn with Epochs o£ Modekn 
each Toluine complete in itself, 

EPOCHS OF ANCIENT HISTORY: 

A Series of Books Nsrrating the History of Greece and Rome and of their 
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' The special purpose for which theee 
manuals acB iutended, they will we 
should think, admiiiblj sErye. Their 
clearneBS as aarratires will make them 
acceptable to the schoolboy hb well as to 
the teacher; and their critieal acumeu 
will commend them to the nee of the 
noie advancnd etudecL who is cot only 
gettinn; up, but tiring to undtratand and 
appreciate, hia Hkbodotus and Thdct- 
DiDBS. As for the general plaa of the 
aeries of which they form part, we must 
confesti, without witliing to draw com- 
parisons for which wa should bo aorry to 



have to examine nl! thematerial>j, that 
it atiikes ua as decidedly lansible. For 
the beginQflr, at all events, the most in- 

natura), ■nay of studying hititory is 
study it by periods ; and with regard 
earlier Greek and Koman history at all 
events, there is no aerious obstacle in the 
way of hia being enabled to do 50, [ ' 
here period and what has come tt 
quasi - technically called subject 
qnently loiucida, and form what may 
fairly be called an Epoch of Ancient 
History,' SiiDBUiy Kktib-w. 
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Reresby.of Thrybergh, Bart, M.P. 
1634-1689. Edited from th« Original 
Manttscript by J. J. CartwrigiiT, 
M.A. Svo. 211. 

Essays in Ecclesiastical 

Biography. By the Rii;ht Hon. SirJ. 
STEi-ntN, LL.D. Crown Svo. 71. &/. 

Dictionary of General 

Biography; containing Conds "' 
moirs and Notices of tbe most E 
Persons of all Ages and Countries. 
By W. L. R. Gates. Svo. 25/. 

Life of the Duke ofWel- 

M.A. 

Memoirs of Sir Henry 

Havelock, K.C.B. By John Ciark 
Mahshman, Crown Svo. 31. 6d. 

Vicissitudes of Families. 

By Sir Bernard Burkb, C.B. Two 






■a Svo. : 



MENTAL, and POLITICAL PHILOSOPHY. 



Comte's System of Posi- 
tive Polity, or Treatise upon Socio- 
logy. Translated from the Paris 
Edition of 1851-1854, and furnished 
with Analytical Tables of Contents ;— 

Vol. LGeneral View of Positivism and 

Introductory Principles. Translated by 
J. H. Bridges, M.B. Svo. price 21j. 

Vol. II. The Sodal Statics, or the 
Abstract Laws of Human Order. Trans- 
lated by F. Harrtson, M.A. Svo. 141. 

Vol. III. The Sodal Djiuunica, or 
the General Laws of Hiunan Progress (the 
Philosophy of History). Translated by 
E. S. Beeslv, M.A. Svo. aii. 

Vol- IV. The Theory of the Future 
of Man ; together with Comte's Karly 
Essays on Social Philosophy. Translated 
by R. CoNCREve, M.D, and II, D. 
IH;tton, B.A. Svo. i^. 



Democracy in America. 

By Alexis de Tocqueville. Tran- 
slated by Henry Reeve, Esq. Two 
vols, crown Svo. l&i. 



Essays, Critical and Bio- 

graphit:a]. By Henky Rogers. 2 
vols, crown Svo. 12!. 

Essays on some Theolo- 
gical Controversies of the Time. 
By Henrv Rogers. Crown 8vo. 61. 

On Representative Go- 
vernment. By John Stl'art Mill. 
Grown Svo. is. 



On Liberty. By John 

Stuakt Mill. Post Svo. 7j-. 6rf. 
crown 8vo. u. 4^. 

Principles of Political 

Economy. By John Stuart Mill. 
2 vols. Svo. 30J. or I vol. crown Svo. 51. 

Essays on some Unset- 
tied Questions of Political Economy. 

By John SruART Mill, Svo. 6s. bd. 

Utilitarianism. By John 

Stuast Mill. Svo, %s. 



A System of Logic, Ra- 

tiocinative ntid Induelivc. By JOHN 
Stuakt Milu 2 vols, 8to. 25J, 

Examination of Sir Wil- 
liam Hamilton's Philosophy, and o( 

Ihe principal [■hilasophical Questions 
discussed in his Writings. By John 
Stuart Mill, 8vo. i6j. 

Dissertations and Dis- 
cussions. By John Stuart Mill. 
4 vols. Svo. price £2. 6j. 6n?. 

Analysis of the Pheno- 
mena of the Hutnan Mind- By 
JAMEH Mill. With Notes, lllustra- 
live and Critical. 2 vols. Svo. aSi. 

The Law of Nations con- 
sidered as Independent Political 
Commnnities ; the Rights and Duties 
of Nations in Time of War, By Sir 
Travers Twiss, D.C.L. Svo. au. 

Church and State ; their 

Relations Historically Developed. By 
H. Gepfcken, Prof, of International 
Law in the Univ. of Strasburg. Trane- 
lated, with the Author's assistance, by 
E. F. Taylor. 2 vols. Svo. 42s. 

A Systematic View of the 

Science of Jurisprudence, By Sh el- 
don Amos, M.A. Svo. iSj-. 

A Primer of the English 

Constitution and Government. By 
S. Amos, M.A. Crown Svo. bs. 

Outlines of Civil Proce- 
dure ; a General View of the Supreme 
Court of Judicatare and of the whole 
Practice in the Common Law and 
Chancery Divisions. By E, S. Ros- 
COE, Barrister- at -Law. l2mo. 3/. 6/f. 

A Sketch of the History 

of Taxes in England from the 
Earliest Times to the Present Day. 
By Stephe.n Dowell. Vol, I. to 
theCivil War 1642. 8vo. lar. 6d. 

Principles of Economical 

Philosophy. By H. D. Macleod, 
M.A. Barrister-at-Law. Second Edi- 
tion in Two Volumes. Vol. I. Svo. 
151. Vol. II. Part i. price 121. 



The Institutes of Jus- 
tinian ; with English Introduction, 
Translation, and Notes. By T, C, 
Sandahs, M.A. Svo. iSj. 

Lord Bacon's Works, col- 
lected & edited hy R. L. Ellls, M.A. 
J. Speuding, M.A. and D. D. Heath. 
7 vols. Svo. ^3. 131. 6J. 

Letters and Life of Fran- 
cis Bacon, including all his OccasionBl 
Works. Collected and edited, with a 
Commentary, by J. Spedoing. 7 vols. 
Svo. /4- ^■ 

The Nicomachean Ethics 

of Aristotle, newly translated into 
Englishhy R. WlLLIAMs,B.A. Second 
Edition. Crown Svo. Jj. 61/. 

Aristotle's Politics, Books 

I. III. IV. (VII,) the Greek Text of 
Beklier, with an English Translation 
by W. E. Holland, M.A. and Short 
Introductory Essays by A. Lang, M.A. 
Crown Svo. p. 6d. 

The Politics of Aristotle ; 

Greek Test, with English Notes. By 
Richard CoNGKEVE, M.A. Svo. i&r. 

The Ethics of Aristotle ; 

with Essays and Notes. By Sir A, 
Grant, Bart. LL.D. 2 vols. S»o. 321-. 

Bacon's Essays, with An- 
notations. By R. Whately, D.D. 



Picture Logic ; an Attempt 

to Popularise the Science of Reasoning. 
E/A-SWINBOURNE, B.A. Fcp. Svo. s*. 

Elements of Logic. By 

R. Whately, D.D. Svo. loj. 6d 
Crown Svo. 41. &/. 

Elements of Rhetoric. 

By R. WhateLv, D.D. Svo. lor. 6d. 



An Introduction to Men- 
tal Philosophy, on the Inductive 

Method. By T. D. Morell, LL D 

Svo. 12J. 

Philosophy without As- 

snmptions. By the Rev. T. P. Kirk- 
man, F.R.S. Svo. loi. 60". 
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The Senses and the In- 
tellect. ByA. Uain, LL.D. 8vo. 151. 

The Emotions and the 

Will. ISy'A. liAlN, LL.D. 8vo. 15^. 

Mental and Moral Sci- 
ence ; a. Compendium of Fdycliology 
and Eihlcs. By A. Bain, LL.U. 
Crown 8vo. loi. fid. Or separateiy, 
Part I. Mental Science, &. dd. Paut 
II. Moral Science, v- 60*- 

An Outline of the Neces- 

sarf Laws of Thoug'ht : a, Treati^ 
on Pure a.nd Applied Logic. By W. 
ThomP-SOX, D,D. Archbishop of York. 
Crown 8vo. ds. 



On the Influence of Au- 
thority in Matters of Opinion. By 

the lateSir. G.C.Lewis, Batl. Svo. 14J. 



Hume's Treatise on Hu- 
man Nature. Edited, with Notes, &c. 
by T. H. Green, M.A. and the Rev, 
T. H. Grose, M.A. z vols. 8vo. 3.%!. 



Hume's Essays, Moral, 

Political, and Literary. By the same 
Editors. 2 vols. 8vo. z%s. 

•,• The above form a, complete and nni- 
form Edition of HuME'S Philosophical 
Works. 



MISCKLLANEOUS & CRITICAL \VORKS. 



The London Series of 

English Classics, Edited by John 

W. Hales, M.A. and by Charles S, 

Jf-rram, M.A. Fcp, 8va in course 

of publication : — 
Bacon^s Essays, annotated by E, A, 

AiiBOT, D.D. 1 vols. 6j, 
MacauUy^s CUve, by II. C. Bowen, 

M.A. 2i. 6./. 
Marlowe's Doctor Faustus, by \V, 

Wag.neb, Ph.D. 21. 
Milton's Paradise Regaliied, by C, S. 

Jerbam, M.A. 31. 6./. 
Pope's Select Poems, by T. Arnold, 

M.A. iJ. 6rf. 
Ben Jonsoa's Every Man in his 
Humour, by H. B. Wheatlev, 

F.S.A. 2J. 6fl'. 

Mesmerism, Spiritualism 

&c. Historically and ScientificaUy 
Coosidered.. By W. B. Carpentek, 
C.B. M.D. LL.D. F.R.S.&C. Second 
Edition. Crown 8vo. 51. 

Evenings with the Skep- 
tics ; or. Free Discussion on Free 
Thinkers. By John Owen, Rector 
ofEast Antley, De '"■ "" " 



XJu^tr^dy. 

Selections from the Wri- 
tings of Lord Macaulay. Edited, 

with Ofcasional Explanatory Notei, 
l.yC.O.TREVELVAN,M.P. Cr,8vo.6j. 



Lord Macaulay's Miscel- 
laneous Writing's. 



\ Lord Macaulay's Miscel- 
laneous Writings and Speeches. 

Student's Edition. Crown 8vo. ts. 

Speeches of the Right 

Hon. Lord Macaulay, corrected by 
Himself. Crown Svo. 31. hd. 

The Rev. Sydney Smith's 

Essays contributed to the Edinburgh 
Review. Crown SvO. Us. 6d, sewed, 
31. &/. cloth. 

The Wit and Wisdom of 

the Rev, Sydney Smith. Crown 
Svo. 31. 6^-. 

Miscellaneous and Post- 
humous Works of the late Henry 
Thomas Bockle. Edited, with a 
Biographical Notice, by Helen 
Taylor. 3 vols. Svo. £2. izs. 6./. 

Short Studies on Great 

Subjects. By J. A. Froudb, M.A. 
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Manual of English Lite- j 

fBture, Historical and Critical. By | 
T. ArNOlD.M.A. Crown 8vo. 71. 6rf. [ 

German Home Life ; a \ 

Scries of Essays on the Domestic Life 
of Germany. Cro«ii Svo. 61. 

Miscellaneous Works of 

Thomas Arnold, D.D, Inie Huid 

Master of Rugby Scliool. Svo. 71. (tJ. 

Realities of Irish Life. ' 

By W, Steuart Tkemch. Crown 
Svo. is. td. sewed, or y. f»i. cloth. 

Lectures on the Science . 

of Language. By F. Max Mi;li.ee, ' 
M..\. 2 vols, crown Svo, i6j. 

Chips from a German 

V^rkshop ; Essays on the Science of 
Religion, and on Mythology, Traditions 
& Customs. By F. Max Muller, 
M.A. 4. vols, Svo. /z, 18/. 

Chapters on Language. 

B:; r. W. Fabrar, D.D. Crown 8vo. 

Families of Speech. Four 

Lectures delivered 3.1 the Royal Insti- 
tution. By F. W. Farrar, D.D. 
Crown Svo. 3/. 6d. 

Apparitions ; a Narrative of 

Facts. By the Rev. B. W. Savile, 
M.A. Crown Svo. 41. 6d. 
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Miscellaneous Writings 

of John CoDington, M.A. Edited 
hy J. A. SvMONDs, M.A. With a 
Memoir by H. J. S. §MITif, M.A. 
3 vols. Svo. 2S1. 

The Essays and Contri- 
butions of A. K. H. B. UmfOQB 

Cabinet Editions in crown Svo. 

Recreations of a. Country Parson, Two 



Seaside Musings, 31. 6ii. 

Changed Aspects of Unchanged 



LessoDS of Middle Age, 3.1. 611. 

Leisure Hours in Town, 31. &/, 

Autunm Holidays of a Country Parson, 
price y. bd. 

Sunday Afternoons at the Parish 
Church of a University City, 31. bd. 

The Cojnmonplace Philosopher in 
Town and Country, 3J. bd. 

Preaent-Day Thoughts, 31. bd. 

Critical Essays of a Country Parson, 
price 31. bd. 



DICTIONARIES and OTHER BOOKS of 
REFERENCE. 



Dictionary of the English : 

Language. By R. G. Latham, : 
M.A. M.D. Abridged from Dr. ! 
Latham's Edition of Johnson's English 
Dictionary. Medium Svo. 241. 1 

A Dictionary of the Eng- ! 

Ush Language. By R. G. Latham, 
M.A. M.D. Foiuided on the Die- 
(ionaiy of Dr. S. Johnson, as edited 
by the Rer. H. J. Todd, with 
numerous Emendations and Additions. 
4 vols. 4to. £j. 



Thesaurus of English 

Wordsand Phrases, classified and 
the expres- 



sion of Ideas, and i 
Composition. By 
M.D. Crown Svo. !■ 



. «. 



Handbook of the English 

Language. For the Use of Stadenls 
of the UniveraticB and the Higher 
Classes in Schools. By R. C, La- 
tham, M.A. M.D. Crown Svo. fa. 



NEW WORKS published by LONGMANS 6- CO. 



A Practical Dictionary of 

the French snd English Lanf^ag'es. 
By I.EQS CoNTANSEAU, many years 
French Examiner for Military a.nd 
Civil Appointment!, &c. Post 8vo. 
price 7 J. M, 

Contanseau's Pocket 

Dictionary, French and English, 
abridged from ihe Practical Dictionary 
by the Author. Square l8nio. 31. W. 

A New Pocket Diction- 
ary of the German and English 
Languages, liy V. W. Lonc;man, 
Baliiol IJoilege, Oxford. Square 
iSnio. price 5/. 

A Practical Dictionary 

□f the Gennau Lsng^uage; German- 
English and English-German, By 
Rev. W. L. Blacklev, M.A. and Dr. 
C. M. FRiEnUNDER. PostSvo. 7i,6rf. 

A Dictionary of Roman 

and Greek Antiquities. With 2,000 
Woodcuts iilustralive of the Arts and 
Life of the Greeks and Romans, By 
A. Rich. B.A. Crown 8vo. ■}!■ (xl- 

The Critical Lexicon and 

ConcordEUice to the English and 
Gredc New Testament; together 

with an Index of Greek Word.s and 
several Appendices. By the Rev. E. 
W. BULLl.VGEK, St. Stephen's, Wal- 
thimstow. Medium 3vo. yn. 

A Greek-English Lexi- 
con. By H, G. LiDDELL, D.U, Uean 

ofChrisIchurch. and R. Scott, D.D, 
Dean of Rochester. Crown 410. 36/, 

A Lexicon, Greek and 

Eng;Iish, abridged for Schools from 
Lid dell and Scotl's Greek- English 
Lexicon. Square lamo. 71. dd. 

An English-Greek Lexi- 
con, containing ali the Greek Words 

■used by Writers of good authority. By 
C. D. YoNGE, M,A. 4to. 2IJ. 

tMr. Yonge's Lexicon, 
English and Greek, abridged from 1 
lai^r Lexicon. Squari " ' 



I 
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English Synonymes. By | 

v.. ;, WHAIE1.V. Edited by R.. ' 
WhaVely, D.D. Fcp. Svo. 31. ' 

A Latin-English Diction- 
ary. By John T. White, D.D. I 
Oxon. and J. E. Riddle, M.A, Ox. 
Sixth Edition, revised, i vol. 410. i 

White's College Latin- 

Engtish Dictionary ; abridged from 1 
the Parent Work for the use of Urn- j 
versity Students, Medinm Svo, : ' ' 

A Latin-English Diction- 
ary adapted for the use of Middle- | 
Class Schools. By John T. White, • 
D,D. Oion. Square fcp. 8vo. 3. 

White's Junior Student's 

Complete Latin-English and Eng- 
lish-Latin Dictionary. Square tzmo. 



M'Culloch's Dictionary, 

Practical, Theoretical, and Historical, 
of Commerce and Commercial Navi- 
gation, Re-edited and corrected to 
1876 by HunH G. Reid, Assistant- 
Comptroller H.H. Stationery Office, 
With II Maps and 30 Charts. Svo. 
price 6y. 

A General Dictionary of 

Geography, Dpscriplive, Physical, 
Stitiitical, and Historical ; forming a. 
complete Gaietteer of the World. By 
A. Keith Johnsto:*. New Edition 
(1877). Medium Svo. 4ZJ, 

The Public Schools Atlas 

of Ancient Geography, in 1% entirely 
new Coloured Maps. Edited with ut 
Introduction by the Rev. G. Butleu, 
M.A. In imperial Svo. or imperial 4to. 
price 71. (kI. cloth. 

The Public Schools Atlas 

of Modern Geography, in 31 entirely 
new Coloured Maps. Edited with an 
Introduction by Rev. G. Butler, M,A. 
Imperial Svo. or imperial 410. 51. 
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The Universe and the 

Coming; Transits; Researches into 
and Nevr Views respecting the Con- 
slilulion of the Heavens. By R. A. 
Proctor, B.A. With 22 Charts and 
22 Diagrams. 8vo. i6j-. 

Saturn and its System. 



The Transits of Venus ; 

A Popular Account of Past and Coming 
Transits. By R. A. Proctor, B.A. 
ao Plates (12 Coloured) and 27 Wood- 
cuts. Crown 8vo. 3i. kd. 

Essays on Astronomy. 

A Series of Papers on Platiets and 
MelcoT^, the Sun and Sun -surrounding 
Space, Star and Star Cloudlets. Ky 
R. A. Proctor, B. A. With 10 Plates 
and 24 Woodcuts. Svo. i2j. 

The Moon ; her Motions, 

Aspects, Scenery, and Physical Con- 
dition. By R. A. Proctor, B.A. 
With Plates, Charts, Woodcuts, and 
Lunar Photographs. Crown Svo. 15J. 

The Sun ; Ruler, Light, Fire, 

and Life of the Planetary System. By 
R. A. Proctor, B.A. With Plates & 
Woodcuts. Crown Svo. 14?. 

The Orbs Around Us ; 

a Series of Essays on the Moon & 
Planets, Meteors & Cornels, the Sun & 
Coloured Pairs of Suns. By R. A. 
Proctor, B.A. With Chart and Dia- 
grams. Crown Svo. 7^. bd. 

Other Worlds than Ours ; 

The Plurality of Worlds Studied under 
the Light of Recent Scientific Re- 
searches. By R. A, Proctor, B.A. 
With 14 Illustrations. Cr. Svo. icw. 6rf. 

Outlines of Astronomy. 

By Sir J. F. W. IlERSCHEL, Bart. M. A. 
Latest Edition, with Plates and Dia- 
grams. Squnre crown Svo. izi. 



The Moon, and the Con- 
dition and ConfiguratlonE of its Snr&ce. 



Celestial Objects 

Conunon Telescopes. By T. ^ 

WEiiii, M.A. With Map of the Mo 
and Woodcuts. Crown Svo. ^s. td. 
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A New Star Atlas, for the 

Library, the School, and the Obser- 
vatory, in 12 Circular Maps (with 2 
Index Plates). By R. A. PROCTOR, 
B. A. Crown Svo. ^s. 

Larger Star Atlas, for the 

Library, in Twelve Circular Maps, 
photo lithographed by A. Brother^ 
F.R.A.S. With Inlroduclion and 2 
Indei Plates, By K. A. Proctor, 
B.A. Folio, 2SJ. 

Dove's Law of Storms, 

considered in connexion with the 
Ordinary Movements of the Atmo- 
sphere. Translated by R. H. ScOTT, 
M.A. Svo. loj. %d. 

Air and Rain ; the Begin- 
nings of a chemical Ciimatology. £^ 
R. A. Smith, F.R.S. Svo. 24J. 

Air and its Relations to 

Life, 1774-1S74 ; a Course of Let:- 
tures delivered at the Royal Institulian. 
By W. N. Hartley, F.C.S. With 66 

Woodcuts. Small Svo. 6j. 

Schellen's Spectrum 

Analysis, in its Application to Teires- 
Irial Substances and the Physiol 
Constitution of the Heavenly Bodin. 
Translated by Jane and C. Lasssll, 
with Notes by W. HuGGiNs, LL.D. 
F.R.S. Svo. Plates and Woodcuts, i8j. 
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Professor H e 1 m h o 1 1 z ' 

Popular Lectures on Scientific Sub- 
jects. Translated by li. Atkinson, 
F.C.S. With numerous Wood Engrav- 
ings. 8vo. 121. td. 

On the Sensations of 

Tone, as a Physiological Basis for the 
Theory of Music. By H. Helmholtz, 
Professor of Physiology in the Uni- 
versity of Berlin. Translated by A. J. 
Ellis, F.R.S. 8vo. 36J. 

Ganot's Natural Philo- 
sophy for General Readers and 
Young Persons ; a Course of Physics 
divested of Mathematical Formula and 
expressed in the language of daily life. 
Translated by E. Atkinson, F.C.S. 
Second Edition, with 2 Plates and 429 
Woodcuts, Crown 8vo. Is. dd. 

Ganot's Elementary 

Treatise on Physics, Experimenial 
and Applied, for the use of Colleges 
and Schools. Translated and edited 
by E. Atkinson, F.C.S. Seventh 
Edition, with 4 Coloured Plates and 
758 Woodcuts. Post 8vo. 1 5 J. 

Arnott's Elements of Phy- 
sics or Natural Philosophy, Seventh 
Edition, edited by A. Bain, LL.D. and 
A. S. Taylor, M.D. F.R.S. Crown 
8vo. Woodcuts, 121. 6d. 

The Correlation of Phy- 
sical Forces. By the Hon. Sir W. 
K. Grove, F.R.S. &c. Siuh Edition, 
revised and augmented. Svo, 15J. 

Weinhold's Introduction 

to Experimental Physics; including 
Directions for Constructing Physical 
Apparatus and for Making Eiperiments. 
Translated by B. LoEWV, F.R.A.S. 
WithaPrefacebyG.C. Foster. F.R.S. 
8vo. Plates & Woodcuts 3IJ. bd. 

Principles of Animal Me- 
chanics. By the Rev. S. Haugiiton', 
F.R.S. Second PMition. Svo. 211. 

Fragments of Science. 

Hy John Tv.ndall, F.R.S. Fifth 
Eilition. with n New Introduction. 



Heat a Mode of Motion. 



Sound. By John Tvndall, 

F.R.S. Third Edition, including 
Recent Researches on Fog-Signalling ; 
Portrait and Woodcuts. Crown Svo. 
price lOJ. bd. 

Researches on Diamag- 

netismand Mag^e-CrystallicActioti; 

including Diamagnelic Polarity. By 

John Tyndall, F.R.S. With 6 
Plates and many Woodcuts. Svo. 1+7. 

Contributions to Mole- 
cular Physics in the domain of Ra- 
diant Heat. By John Tvndall, 
F.R.S. Willi 2 PLiies and 31 Wood- 
cuts. Svo. i6r. 

Six Lectures on Light, 

delivered in America in 1872 and 1873. 
By John Tyndall, F.R.S. Second 
Edition, with Portrait, Plate, and S9 
Diagrams. Crown Svo, ^s. 6rf. 

Lessons in Electricity at 

the Royal Institution, 1875-6. By 
JohnTvndali.,D.C.L.I.L.D.F.R.S. 
Professor of Natural Philosophy in the 
Roval Institution of Great Britain. 
With 58 Wooticuts. Cr. Svo. 2j. &/. 

Notes of a Course of 

Seven Lectures on Electrical Phe- 
nomena and Theories, ddivered at 
the Royal Institution. By John Tvk- 
CAI.1., F.R.S. Crown Svo. li. sewed, 
or \s. 6d. cloth. 

Notes of a Course of Nine 

Lectures on Light, delivered at the 
Royal Institution. By John TyNDALL, 



A Treatise on Magnet- 
ism, Gener.ll and Terrestrial. By H. 
Llovo. D.D. D.C.L. Svo, ioi, td. 

Elementary Treatise on 

the Wave-Theory of Light. By 
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Text-Books of Science, 

Mechtmical and Physical, adapted for 
the use of Artisans and of Students in 
Palilic and Science Schools. Small 
8yo. with Woodcuts, &c. 

Anaerson's Strength of Materials, 31. 6d. 
Armstrong's Organic Chemistry, 31. 6rf. 
Barry's Railway Appliances, 3!'. 61:1'. 
Bloxam's Metals, y. &/. 
Goodeve's Mechanics, 3j-. 6rf. 

Mechanism, 31. 6J. 

Gore's Electro- Metallurgy, 6s. 
Griffin's Algebra & Trigonometry, 3/6. 
Jenkin's Electricity & Magnetism, 3/6. 
Maxwell's Theory of Heat, 31-. &/. 
Merrifield's Technical Arithmetic, 31. 61I. 
Miller's Inorganic Chemistry, 3;. 6ii. 
Preece&Sivewright'sTelegraphy,3'6. 
Shelley's Workshop Appliances, 3J 6ii. 
ThomS's Structural and Physiological 

Botany, 6s. 
Thorpe's Quantitative Analysis, 41. 6if. 
T'horpe &, Muir's Qualitative Analysis, 

Tilden's Systematic Chemistry, 3J-. 61/. 
Unwin's Machine Design, 31. 6J. 
Watson's Plane & Solid Geometry, 3'6. 

The Comparative Ana- 
tomy and Physiology of the Verte- 
brate Animals. By Richard Owe\, 
F.R.S. With l,47Z Woodcuts. 3 
vols. Svo. £i. 131. 6d. 

Kirby and Spence's In- 
troduction to Entomology, or Kle- 

- ments of the Natural Hisloiy of Insects. 
Crown 8vo. 5j. 

Light Science for Leisure 

Hours ; Familiar Essays on Scientilic 
Subjects, Natural Phenomena, &c. 
By R. A. Proctoh, B.A. 2 vols, 
cromi Svo. 7J-. 61/. each. 

Homes without Hands ; 

a Description of the Habitations of 
Animals, classed according to their 
Principle of Consiruclion. By the Rev. 
T. G. Wood, M.A. With about 140 
Vigneltes on Wood, Svo, 14J. 



Strange Dwellings ; a De- 
scription of the Habitations of Animals, 
abridged from ' Homes without Hands.' 
By the Rev. J. G. Wood, M.A. With 
Frontispiece nnd 60 Woodcuts. Crown 
Svo, 71. 6rf 

Insects at Home ; a Popu- 
lar Account of British Insects, their 
Structure, Habits, and Transronntf- 
lions. By the Rev. J. G. WooD, MA. 
With upwards of 700 Woodcnts. Svo. 
price 141. 

Insects Abroad ; being a 

Popular Account of Foreign Insects, 
their Stnicture, Habits, and Trans- 
formations. By the Rev. J. G. Wood, 
M.A. With upwards of 700 Wood- 

Out of Doors ; a Selection 

of Origins,! Articles on Practical 
Natural History. By the Rev, J. G. 
Wood, M.A. With 6 Illustrations. 
Crown Svo. p. (ui. 

Bible Animals ; a Descrip- 
tion of every Living Creature mentioned 
in the Scriptures, from the Ape to Ihe 
Coral. By the Rev. J. G. Wood, M.A. 
With ilz Vignettes. Svo, i+j. 

The Polar World : a Pop- 

ular Description of Man and Nature in 
the Arctic and Antarctic Regions of the 
Globe. By Dr. G. Hartwig. With 
Chromoiylograplis, Maps, and Wood- 

The Sea and its Living 

Wonders. By Dr. G. Hartwig. 

Fourth Edition, enlarged. Svo. with 
Illustrations, lOr. (ui. 



The Tropical World. By 

Dr. G. Hartwio. Witli about 200 
Illustrations. Svo. loj. 6d. 

The Subterranean 

World. By Dr. G. Hartwig. With 
Maps and Woodcuts, Svo. loj. 6d. 

The Aerial World ; a Pop- 

ular Account of the Phenomena and 
Life of the Atmosphere. By Dr. 
G. Hartwio. With Map, 8 Chromo- 
xylographs &6oWoodcuts.Svo. tot. 6d, 




A Familiar History of 

Birds. Ky K. Stani.ev, D.D. late 
Bishop of Norwich. Fcp. Svo. with 
Woodcuts, 3j. 6J. 

The Geology of England 

and Wales ; a Concise Account of 
the Lithological Characters, Leading 
Fossils, and Economic Products of the 
Rocks. ByH.B. WooiiWARD,F.G.S. 
Crown Svo. Map h Woodcuts, 14J. 

The PrimEeval World of 

Switzerland. By Professor O.swal 
Heer, of the University of Zurich. 
Eilited by James Heywood, M.A. 
F.R.S. President of the Statistical 
Society. With Map, 19 Plates, & 372 
Woodcuts. 2 vols. Svo. iSj. 

The Puzzle of Life and 

How it Has Been Put Together ; a , 
Short History of Vegetable and Animal I 
Life upon the Earth from the Earliest 
Times ; inclnding an Account of I're- 
Historic Man, his Weapons, Tools, and ' 
Works. ByA. NicoLS, F.R.G.S. With I 
12 UlustraLions. Crown Svo. 3J. 6d. I 

The Origin of Civilisa- 

tioD, and the Primitive Condition of 
Man ; Meatal and Social Condition of 
Savages. By Sir J. LuBHOCK, Bart. 
M.P. F.R.S. Third EdUion, with 25 
Woodcuts. Svo. iSj. 

The Ancient Stone Im- 
plements, Weapons, and Ornaments 
of Great Britain. By John Kvan.h, 
F.K.S. Withi Plates and 476 Wood, 
euls. Svo. 28s. 

The Elements of Botany 

for Families and Schools. Kleventh 
Edition, revised by 'Ihdmas Moore, 
F.L.S. Fcp. Svo. Woodcuts, 21. td. 



A Dictionary of Science, 

Literature, and Art. Re-ediied by 
the late W. T. Brande (the Author) 
and the Rev. t;. W. Cox, M.A. 3 vols, 
medium 8vo. 63J. 

The History of Modem 

Music, a Course of Lectures delivered 
at llie Royal Institution of Great 
Britain. By John Huu.ah, LL.D. 
Svo. price St. bd. 

Dr. HuUah's 2nd Course 

of Lectures on the Transitioo Period 
of Musical H istory, from the Beginning 
of the i7lh to the Middle of the iBth 
Century. Svo. loj. 6rf. 

Loudon's Encyclopedia 

of Plants ; comprising the Specific 
Character, Description, Culture, Mis- 
lory, ie. of all the Plants found in 
Great Britain. With upwards o( 
12,000 Woodculs. Svo. 421-. 

De Caisne & Le Maout's. 

System of Descriptive and Analy-- 

tical Botaay. Translated by Mrs.. 
Hooker ; edited and arranged accord- 
ing to the English Botanical System, by 
1. D. Ho(,KER. M.D. With 5,500- 
"Woodcuts. Imperial Svo. 31J. W. 

I Hand-Book of Hardy 

Trees, Shrubs, and Herbaceous. 

Plants ; containing Descriptions &c. 
I of ihe Best Species in Cultivation. 
1 With 720 Original Woodcut Illustra- 
I lions. By W. B. Hemsley. Medium, 
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N£IV WORKS publiskid by LONGMANS 



CHEMISTRY and PHYSIOLOGY, 



I 



Miller's Elements of Che- 

mistrr, 'rheoretital and Practical. 
Re-edited, with Additions, by H. 
MAcrEon, F.C.S. 3 vols. Svo. 



Part JI. Inorganic Chemistry, : 



Animal Chemistry : or, 

thcRelationa of Chemistry to Physiology 
and Pathology : including the Results of 
the most recent Scientific Rescarche'; 
and Experiments. By Charles T, 
KINGZETT, F.C.S. Lond. & Berlin. 
Consulting Chemist, Svo. \In lit press. 

Health in the House : 

Twenty-five Lectures on Elementary 
Physiology in its Application lo the 
Daily Wants of Man and Animals. 

By Catherine Maria Buckto.n, 
New and Cheaper Edition. Crown Svo. 
Woodcuts, 3J-. 



of Chemis- I 



A Dictionary of Chemis- 
try and the Allied Branches of otber 
Sciences. By Hexrv Watts, F.C.S. 
assisted by eminent Scientific and 
Practical Chemists. 7 vols, medium 
Svo. ^:o. Ids. tJ. 

Supplementary Volume, 

completing the Record of Chemical Dis- 
covery to the year 1876. 

[/« frepa ration. 

Select Methods in Che- 
mical Analjsis, chieily Inorganic By 
Wm. Crookes, F.R.S. With 2a 
Woodcuts. Crown Svo. I2i. inl. 

The History, Products, 

and Processes of the Alkali Trade, 

including the most recent Improve- 
ments. By Charles T. Ki-ngzett, 
F.CS, Lonii. and Berlin, Consulting 
Chemist. With 32 Woodcuts. Svo. 12s. 

Outlines of Physiology, 

Human and Comparative. By J. 
Marshall, F.K.C.S. Surgeon to the 
University College Hospital. 2 vo' 
crown Svo. with iiz Woodcuts, 33J, 



The FINE ARTS and ILLUSTRATED 
EDITIONS. 



\ 



Poems. By W. B. Scott. 

Illustrated by Seventeen Etchings by 
L. A. Tadema and W. B. ScoTT. 



Half-hour Lectures on 

the History and Practice of the 

F ne and Oniamental Arts. By W. 
B. Scurr. Cr. Svo. Woodcuts, Si. 61/. 

A Dictionary of Artists of 

the English School: Painters, Sculp, 
tors. Architects, Engravers, and Orna- 
meiitists. By S. Redgrave. 8vo. i&i. 

In Fairyland ; Pictures 

from the Elf-World. By Richard 
Doyle. With a Poem by W. Al- 
With 16 coloured Plates, 



Lord Macaulay's Lays of 

Ancient Rome. With Ninety Illustra- 
tions on Wooil from Drawings by G. 
SCHARF. Fep. 4to. 211. 

Miniature Edition of 

Lord Macaulay's Lays of Ancient 
Rome. With U. Scharf's Ninety 
Illustrations reduced in Lilhog;raphy, 
Imp. l6mo. loj. 61/. 

Moore's Lalla Rookh, 

Edition, with 68 Wood Engravings 
from Original Drawings. Fcp. 4to. 2IJ, 

Moore's Irish Melodies, 

Maclise's Edition, with 
Plate.;. Super royal Svo. 21 



J^£IV WOJ?KS publislud by LONGMANS 6- CO. 



The New Testament, 

Illuslraled with Wood Engravings afler 
the Early Maslers, chiefly of llie Italian 
School. Crown 4to. 631. 

Sacred and Legendary 

Art. By Mrs. Jameson. 6 vols. 
I square crown 8vo. price ^5. 151. dd. 

Legends of the Saints 

and Martyrs. With ly Etchings and 
187 Woodcuts. 2 vols. 3IJ. bd, 

Legends'of the Monastic 

Orders. With 11 Etchings and 88 
Woodcuts. I vol. 211. 

Legends of the Madonna. 

With 27 Etchings and 165 Woodcuts. 



The History of our Lord;, 

with that of his Types and Precursors.., 
Completed by Lady EASTI.AKE. Wil"*' 
13 Etchings and zSi Woodcuts. 

The Three Cathedrara 

dedicated to St. Paul in London ; 

their History from the Foundation of 
the First Building in the Sixth Century 
to the Proposals for the Adornment of 
the Present Cathedral. By W. Long- 
man, F.S.A. With numerous Illus- 
trations. Square crown Svo. 2U. 

Lectures on Harmony, 

delivered at the Royal Institution. By 
G. A. Macfarres. Second Edition, 
with numerous Engraved Musical Ex- 
amples and specimens. Svo. 121. 
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The USEFUL ARTS, MANUFACTURES, &e. 
Gwiit's Encyclopsedia of 

Architecture, withabove 1,600 Wood, 
cuts. Revised and extended by W. 
rAPWORTir. Svo. 521. dd. 



The Amateur Mechanics' 

Practical Handbook J describing the 
differetit Tools reqiured in the Woilt- 
shop, the uses of thera, and how to use 
them. By A. H. G. HoBSON. With 
33 Woodcuts. Crown Svo. is. 6d. 

The Engineer's Valuing 

Aaaistant By H. D. IIoskold, 
Civil and Mining Engineer, lli years 
Mining Engineer to the Dean Forest 
Iron Company, Svo. 3IJ. (ul. 

The Whitworth Mea- 

SUiicg Machine ; including Descrip- 
tions of the Surface Plates, Gauges, and 
other Measuring Instruments made by 
Sir J. Whitworth, Bart. By T. M. 
GooDEVK, M.A. and C. P. B. Shel- 
ley, C.E. With4Platesand44Wood- 
cuu. Fcp. 4to. iu. 

Industrial Chemistry; a 

Manual for ManuTacturers and for Col- 
leges or Technical Schools ; a Transla- 
tion of Stohmann and Engler"* German 
Edition of Payen's 'Precis de Chimie 
IndastrieUe,' by Dr. J, D. Babby. 
With Chapters on the Chemistry of the 
Melals, by B. IL Paul, Ph.D. Svo. 
Plates & Woodcuts. \Jn Ihtp-csi. 



Lathes and Turning, Sim- 
pie, Mechanical, and OmHmenlnl. Bj 
W. H. NoBTHCOTT. Secotid Editioivl 
with 338 Illustrations, Svo. I&r. 

Hints on Household 

Taste in Furniture, Upholsteijr 

ttnd other Details. By C. L. East- 
lake. With about 90 Illustrations. 
Square crown Svo. 141. 

Handbook of Practical. 

Telegraphy. By R. S. Culley, 
Memb. Inst. C.E. Enpneer- in-Chief- 
of Telegraphs to the Post-OfEcc, Svo. 
Plates & Woodcuts, i6j. 

A Treatise on the Steam 

Engine, In its various applications to 
Mines, Mills, Steam Navigation. Rail- 
wavs and Agriculture. By J. BoURNE, 
C.k. With Portrait, 37 Plat. 
546 Woodcuts. 4to. 43J. 

Recent Improvements inl 

the Steam Engine. HyJ.Boukt 
C.E. Fcp. Svo. Woodcuts, 6j. 






Catechism of the Steam 

Eng:ine, in its virious Appliealion=. 
By John Bovrse, C.E. Fcp. Svo, 
Woodcuts, 6j. 

Handbook of the Steam 

Engine By J. Bot;RNE, C.E. form- 
ing a Key lo the Author's Calechism of 
the Stiiani Etij;itie. Fcp. Svo. Wood- 

Encyclopaedia of Civil 

Engiineermg;, Hitlorrcai, Tlieoretical, 
and Practical. By E. Chesv, C.E. 
With above 3,000 Woodcuts. Svo. 421. 

Ure's Dictionary of Arts, 

Manufactures, and Mines. Seventh 
Edition, te-written and enlarged by R. 
Hunt, F.R.S. assisted by numerous 
contributors. With 2,100 Woodcuts. 
■ 3 vols, medium Svo. ^^'5. 51. 
Vol. IV. Supplementary, completing all 
the Departments of the Dictionary lo 
the beginning of the year 1877, is pre- 
paring for publication. 

FVactical Treatise on Me- 
tallurgy. Adapted from the last 
German Edition of PtoFessor Kerl's 
Metallurgy by W, Crookes, F.K.S. 
&C. and E. RoHKlG, Ph.D. 3 vols. 
Svo. with 625 Woodcuts. £4. 191. 

The Theory of Strains in 

Girders and similar Structures, with 
Observation'! on the application of 
Theory to Practice, and Tables of the 
■Strength and other Properties of Ma- 
ttrials. By B. B. SroNEY, M.A. 
M. Inst. C.E. Royal Svo, with 5 
Plates and 123 Woodcuts, 361. 

Railways and Locomo- 
tives ; a Scries of Iccluies delivered 
at the School of Military Engineering, 
Chatham, in the year 1877. Railways, 
by John Wolfe Barky, M. Inst. C, E. 
Locomotivis, by F. J. B ram well, 
J^.R.S. M. Inst. C.E. [/« the press. 



Useful Information for 

Engineers. By Kir W. FairbAIrN, 
Bart. Withmany Plates and Woodcuts. 
3 vols. croH-n Svo. 3IJ. &/. 

The Application of Cast 

and Wrought Iron to Building' 

Purposes. By Sir W. Fairbairn, 
BarL With 6 Plates and itS Wood- 



Practical Handbook of 

Dyeing Euid Calico- Printing. By 

W. Crookes, F.R.S. &c. With 
numerous Illustrations and specimen); 
of Dyed Testile Fabrics. Svo. 421. 

Anthracen; its Constitution, 

Properties, Mannfacture, and Deriva- 
tives, including Artilicial Alizarin, An- 
thrapurpurin, &c. with their Applica. 
lions in Dyeing and Printing. By G. 
AUKREACH. Transkted by "W. 
Crookes, F.R.S. Svo. I2j. 

Mitchell's Manual of 

Practical Assaying. Fourth Edition, 
revised, with the Recent Discoveries 
incorporatc.1, by W. CROOKES, F.R.S, 



n Svo. Woodcu 



r, f,d. 



Loudon's EncyclopEcdia 

of Gardening ; comprising the Theory 
and Practice of Horticulture, Fioricul- 
ttrre, Arboriculture, and Landscape 
Gardening. With r,ooo Woodcuts. 
Svo, 21 J. 

Loudon's Encyclopaedia 

of Agriculture ; comprising the Lay- 
ing-out, Improvement, and Manage- 
ment of Landed Property, and the 
Cultivation and Economy of the Pro- 
ductions of Agriculture. With, i,ioo 
Woodcuts. Svo. 2ls. 



RELIGIOUS and MORAL WORKS. 



An Exposition of the 39 

Articles, Ilistoricat and Doctrinal. By 
E. H. Brow.ve, D.D. Bishop of Win- i 
Chester. Latest Edition. Svo. i6j. | 



A Commentary on the 

39 Articles, forming an Introduction to 
the 'Iheology of the Churchof England. 
By the Rev. T. P. BoULtbee, LL.D. 
New Edition. Crown Svo. 6j. 



NEIV WORKS published by LONGMANS &- CO. 



Historical Lectures on 

the Life of Our Lord Jesus Christ. 

By C. J. Ellicott, MM. 8vo. lii. 

Sermons Chiefly on the 

Interpretation of Scripture. By Ibc 

late Rev. T,Arnoi.ii,D.D. Svo. 7j-. dd. 

Sermons preached in the 

Chapel of Rug'bf School ; with an 
Address before Confirmation. By 
T. Arnold, D,D, Fi:p. Svo. 3/. (xi. 

Christian Life, its Course, 

its Hindrances, its Helps ; Sermons 
preached in tlie Chapel of Kiigby School. 
By T. Arnold, D.D. Svo. 71. fid. 

Christian Life, its Hopes, 

its Fears, and its Close ; Sermons; 
preached intlie Chapel ufliiigby School. 
By T. Arnold, D.D. Svo. ^s. 6d. 

Synonyms of the Old Tes- 
tament, their Bearing on Chrialian 
Faithaud Practice. By the Rev. R. B, 

CiRDLESTONE. 8vO. I5J. 

The Primitive and Ca- 
tholic Faith in Relation to the 
Church of England. By ihe Kcv. B. 



The Eclipse of Faith ; or 

o Visit to a Ruligioiis Sceptic. By 
IIenrv Rogkrs. Fcp. SV0.5J. 

Defence of the Eclipse of 

Faith. BylLKoGLRi. Kcp.SvQ.3!,6i/. 

Three Essays on Reli- 
gion: Nature; the Ulilityof Religion ; 
Theism. By Joii.s Stuart Mjll. 
Svo. loj. &/. 

A Critical and Gram- 
matical Commentary on St. Paul's 
EpiBtles. By C. J. Ellicott, D.D. 
Svo. Galslians, Bi. 6rf. Ephesians. 
it. &/. Pastoral Epistles, lot. 6rf. 
Philippians, Colossians, & Philemon, 
101. bd. Thessaloninn?, 71. &/, 



The Life and Epistles of J 

St Paul. By Rev. \V. J. L onyheAJiB, T 
M.A. and Very Rev. John Saul HowJ 
SON, D.D. Dean of Chester. Thra 
Editions, copiously illustrated. 

Library Edition, with all the Origimi 
inuMrations, Maps, Landscapes g(_^ 
Steel, Woodcuts, &c. 2 vols. 4.I0. 4z4l 

Intermediate Edition, with a Selection ^ 
of Maps, Plates, and Woodcuts. : 



The Jewish Messiah ; A 

Critical History of liie Messianic Idea 
among the Jews, from the Rise of the 
Maccabees to the Closing of the Tal- 
mnd. By JameS DatJMMOND, B.A. 
I'rofessor of Theolr^ in Manchester 
New College, I«ndon. Svo. J 

Evidence of the Truth of - 

the Christian Religion derived from 
the Literal Fulfilment of Prophecy. By 
A. Keith, D.D. 40th Edition, with 
numerous Plates. Square 8™. 12s. 6rf. 
ur post Svo. with 5 Plates, 6s. 

The Prophets and Pro- 
phecy in Israel; an Plistorical and 
CriliaU Inquiry. By Prof. A. KueNen, 
Translated from the Dutch by the Rev. 
A. MlLBOY, M.A. with an Introduc- 
tion by J. MujH, D.C.L. Svo. 211. 

Mythology among the 

Hebrews and its Historical Develop, 
mem. By Iunaz Goldziher, Ph.D. 
Traniilalcd by RusSELL Martineau, 
M.A. Svo. ifo. 

Historical and Critica-' 

Commentary on the Old Testament ' 

with a New Translation. By M. M. 
Kalisuh, Ph.D. Vol. I. Genesis, 
Svo. iSr. or adapted for the General 
Reader, lu. Vol. II. Exodus, 151. or 
adapted fur the General Reader, iw. 
Vol. III. Leviticus, Part I. i^j. or 
adapted for the Geneml Reader, is. 
Vol. IV, Leviticus, Part IL isr. or 
adopted for the General Reader, Si. 



The History and Litera- 
ture of the Israelites, according to 
the Old Teslament and the Apocrypha. 
Cy C. De R0TH5CHILD & A. De 
Rothschild. a vols, crown 8vo. 
I2s.6d. I vol. ftp. 8vo. 3J. 6d. 

Ewald's History of Israel. 

Translated from the German by J. E. 
Carpenter, M.A. with Preface by R. 
Martineai;, M.A. 5 vols. Svo. 63J. 

Ewald's Antiquities of 

Israel. Translated from the (jerman 



Behind the Veil ; an Out- 

line of Bible Metaphysics compared 
with Ancient and Modem Thouglit. 
By the Rev. T. Griffith, M.A. Pre- 
bendaiy of St. Paul's. Svo. 101. 61/. 

The Trident, the Cres- 
cent & the Cross ; a View of the 
Religious History of India during the 
Hindu, Buddhist, Mohammedan, and 
Christian Periods. By tlie Rev. J. 
Vauchan. Svo. gj. 61/, 

The Types of Genesis, 

briefly considered as revealing the 
Development of Human Nature. By 
Andrew Jukes. Crown Svo. yi. dd. 

The Second Death and 

the Restitution of all Things ; with 
some Preliminary Remarks on the 
Nature and Inspiration of Holy Scrip- 
ture. ayA.JUKHs. Crown Svo. 3J-. 6a'. 

History of the Reforma- 
tion in Europe in the time of Calvin. 
By the Rev. J. H. Mekle D'Au- 
BlGNfi, D.D. Translated by W. L. 
R. Caves. 7 vols. Svo. price /"s. \is. 



Commentaries, by the Rev. 

W. A. O^CiiNOK, B.A. Rector of St. 
Simon a.cd St. Jude, Manchester. 

Epistle to the Romans, crown Svo. 3J. i>d. 
Epistle to the Hebrews, 41. bd. 
-St. John's Gospel, lor. W. 



Supernatural Religion ; 

an Inquiry into the Reality of Divine 
Revetalon. 3 vols. Svo. 3S1. 

The Four Gospels in 

Greelc, with Greek-English Lexicon. 
By JoKH T. Write, D.D. Oxon, 
Rector of St. Martin Ludgate, Sqnuc 
3 2 mo. price 51. 

Passing Thoughts on 

Religion. ByELiZABCTjiM. Skwell. 
Fep. Svo. 3?. &■/. 

Thoughts for the Age. 

by ELtKAHETH M. Sewell. New 
Edition. Fcp. Svo. 31. &/. 

Some Questions of the 

Oay. By Ei.izAuETH M. Sewele, 
Crown Svo. 21. bd. 

S elf-Examination before 

Confirmation. By Elizabeth 



Preparation for the Holy 

Communion ; the Devotions chie% 
from the works of Jeremy Taylor. By 
EL[z.iiiETH M. Hewell. 32mo. y. 

Bishop Jeremy Taylor's 

Entire Works ; with Life by Bishop 
Heber. Revised and corrected by the 
Rev. C. P. Eden. 10 vols. £^. y. 

Hymns of Praise and 

Prayer. Corrected and edited by 
Rev, John Martinkau, LL.D. 



Spiritual Songs for the 

Sundays and Holidays throug^hont 
the Year. By J. S. B. Monsell, 
LL.D. Pep. Kvo. 5J-. i8mo. aj. 

Lyra Germanica ; Hymns 

translated from the German by Miss C. 
WlJiKWORTH. Pep. Svo. 5j. 

The Temporal Mission 

of the Holy Ghost ; or. Reason and 
Revelation. By Henry Edward 
Manning, D.D. Cardinal-Archbishop. 
Third Kdition. Crown Svo. 8j. 6d. 



Hours of Thought on 

Sacred Things ; a Volume of Ser- 
mons. By James Mart:neau, D.D. 
LL.D. Crown 8vo. Price ^!. (ni. 

Endeavours after the 

Christian Life ; Discourses, By 
James Martineau, D.D. LL.D. 
Fifth Edilion. Crown 8vo. ^!. 6d. 



The Pentateuch & Book 

of Joshua CriticaJlj Exami 

By J, W. CoLENSo, D.D. Bishop of 

Natal. Crown Svo. 61. 

Lectures on the Penta- 
teuch and the Moahite Stone ; with 

Appendices. By J, W. ColeNso 
D.D. Bishop of Natal. &\a. 12s. 



TRAVELS, VOYAGES, &c. 



A Voyage Round the 

World in the Yacht 'Sunbeam.' 
By Mrs. Brassey. With s Map, Eie;lit 
Full -page Ulustrtttions engraved on 
Wood, and nearly a Hundred Wood- 
cuts in the te«t. Svo. price 2ij. 

A Year in Western 



Journal of a Residence in 

Vienna and Berlin during Ihe cveni- 
fu! Winter 1805-6. By the late Hk\KY 
Reeve, M.D, Crown 8vo. &. (i4. 

One Thousand Miles up 

the Nile ; a Journey through Egypt 
r And Nubia to the Second Cataract. 
^B By Amelia B. Edwards. With Fac- 
^H similes, Plans, Maps, and Solllustra- 
^^ Kons engraved an Wood from Diaw- 
■ ings by the Author. ImpcrialSvo. 42J. 

The Indian Alps, and How 

we Crossed them ; Two Years' 
Residence in the Eastern Himahiyas, 
and Two Months' Tour into the Interior. 
By a Lady Pioneer. With Illustra- 
tions fi-om Drawings by the Author. 
Imperinl Svo. \2s. 

Discoveries at Ephesus, 

Indudint the Site and Remains of the 
Great Temple of Diana. By J. T. 
Wood, F.S.A. With 17 Lithographic 
Plates and 42 Wood Engravings. Me- 
dium Svo. 631. 

Through Bosnia and the 

Henegovina on Foot during the 
Insurrection, August and September 
1875. By Arthitb. J. Evans, H.A. 

F.S.A. Second Edition. Map & 
Illiistralions. Svo. l8r. 



Italian Alps ; Sketches In 

the Mountains of Ticino, Lombnrdy, 
the Trentino, and Venetia. By Dou- 
OLAS W, FreskfieLd, Square ci 
Evo. Illustrations, ly. 

Over the Sea and Far 

Away ; a Narrative of a Ramble 
round the World. By T. W. HlNCH- 
LlFF, M,A. F.R.G.S. President of 
the Alpine Club. With 14 full-page 
Illuslralions. Medium Svo. zii. 

The Frosty Caucasus ; an 

Account of a Walk through Part of the 
Range, and of an Ascent of Elbruz in 
the Summer of 1874, By F.C. Grove. 
Map and Illustrations. Crown Svo. 151. 

Tyrol and the Tyrolese; 

on Account of the People and the 
Land, in their Social, Sporting, and 
Mountaineering Aspects. By W. A. 
Bait.lie Grouman. Second Edition, 
Crown Svo. with Illustrations, G/. 

Two Years in Fiji, a De- 
scriptive Narrative of aResidenceinthe 
Fijian Croup of Islands. By Litton 
FOEPES, M.D. Cnmn Svo. 8j. dd. 

Memorials of the Dis- 
covery and Early Settiement of the 
Bermudas or Somera Islands, from 
1615 to 1685, By Major-General Sir 
J. IL Lefroy, R.A. C.B. K,C,M.G. 
F.K.S. &c (In 2 vols.) Vol. 1. imp. 
9vo. with z Maps, 301. 

Eight Years in Ceylon. 

By Sir Samuel W, Baker, M.A. 
Crown Svo. Woodcuts, y. dd. 

The Rifle and the Hound 
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NEW WO/iKS published by LONGMANS 



The Dolomite Moun- 
tains. Excur5i(in5 through Tyrol, 
Carinthia, Carniola, and Friuli. By J. 
Gilbert and G. C. Churchill, 
F.R,G.S. Square crown 8vo. Illus- 
tiBtions, 21;. 

The Alpine Club Map of 

the Ctuun of Mont Blanc, from an 
actual Survey in 1863-1864. By A. 
AdaMS-ReiLLYjF.K.G.S. InChiomo- 
lithography, on extra stout drawing 
paper loj. or mounled on canvas in a 
folding case IW. dd. 

The, Alpine Club Map of 

theValpelline, the Val Tournanche, 
and the St>uthem Valleys of the 
Chain of Moate Rosa, from aciual 
Survey. By A. Adams-Reilly, 
F.R.G.S. Price (u. on extra stout 
drawing paper, a!"]:, id. mounted in a 
folding case. 

Untrodden Peaks and 

Unfrequented Valleys ; a Midsummer 
Ramble amutiii the Dolomilcs. By 
Amelia B. Edward?, Wilh numerous 
Illustrations. 8vo. lis. 

Guide to the Pyrenees, 

for the use of Mountaineers. By 
Chari.es Packe. Crown Svo. 71. bd. 



The Alpine Club Map of 

Switzerland, with parts of the Neigh- 
bouring Countries, on the scale of Four 
Miles to sn Inch. Edited by R. C. 
Nichols, F.R.G.S. In Four Sheets 
in Portfolio, price 431. coloured, or 34A 
uncelouied. 

The Alpine Guide. By 

John Ball, M.R.T.A. late President 
of the Alpine Club. Post 8vo. wilh 
Maps and other lllustralj.ina. 

The Eastern Alps, loi-. ^d. 
Central Alps, including- all 

the Oberlaiid DislricI, ^s. 6d. 

Western Alps, including 

Mont Blanc, Monte Rosa, Zttmatt, &c. 
Price 61, 6rf. 

Introduction on Alpine 

Travelling; in general, and on the 
Geology ofthe Alps. Price ts. Eitbo' 
□f the Three Volumes or Parts of the 
' Alpine Guide ' may be had with this 
Introduction prefixed, 1/. extra. The 
'Alpine Guide' may also be had in 
Ten separate Parts, or districts, price 
2J. 6d. each. 

How to see Norway. By 

J. R. Campbell. Fep. Svo, Map & 

Woodcuts, 5j. 



WORKS of FICTION. 



The Atelier du Lys; or an 

Art-Student In the Reign of Terror. 
By the author of ' Mademoiselle Mori.' 
Third Ejiitioii. Crown Svo. 61. 

Novels and Tales. By the 

Right Hon. the Earl of Beacons- 
yjELD. Cabinet Editions, complete in 
Ten Volumes, crown Svo. 6j. each. 



Lothair, 6s. 


Venetia, 6r. 


Coningsby, 6s. 


AIro7, Ixion, &c. 6s 


Sybil, 6s. 


Young Diilce&c6 


Toncred, 61. 


1 Vivian Grey, 6s. 



Henrietta Temple, 6j. 
Contarini Fleming, &c. 6s. 



Whispers from Fairy- 
land. By the Right Hon. E. H. 

KNATClint7LL-HlTGES5EN, M.P. With 
9 Illusttatioos. Crown Svo. y. 6d. 

Higgledy - Piggledy ; or, 

Stories for Everybody and Ererx- 
hody's Children. By the Right Holt 
E. H. Knatchbuil-Hugessen, M.P. 

Wilh 9 lUuslrations. Cr. Svo. 3s. 6d. 

Becker's Gallus ; or Roman 

Scenes of the Time of Augustus. Post 
Svo. 71. 6d. 

Becker's Charicles: Illus- 

tiaiive of Private Life of the Aim 
Greeks. Post Svo. 71. 6d. 



The Modern Novelist's 

Atherstone Priory, 2J. boards; aj.W. cloth. 
B RAM LEV- Moo re's Six Sisters of the 

Valleys, is. boards ; ai. M. cloth. 
Burg^oinaster's Family, 21, and is. 6d. 
Conin^by. By the Rt. Hon. the Earl 

of BEAConsFiEi.n. 2j. boards; aj. dJ, 

cloth. 
Elsa, a Talc of the Tyrolean Alps. 

Price zj. bonnls ; ZJ. &/. cloth. 
Lottafur. By the Rt. Hon. the Eael of 

Beaconskibld. as. boards ; 2s. 6J. 

cloth. 
Mtle. Mori, 2J-. boards ; 21. 6d. cloth. 
MELViLi.L'ii Digby Grand, 21. and 2s. 6d. 

General Bounce, 21. Sr 21. W. 

Gladiators, zr. and 2s. hd. 

GoodrorNothing, sj-. £2/. 61/. 

Holraby House, 21. & 21. dd. 

Interpreter, zs. and 31. 61/. 

Kate Coventry, w. and aj. 60'. 

Queen's Maries, 2s. & 2j. bd. 

SybiL By the Rt. Hon. the Eakl of 

Beaconsfjelq. 2j, boards ; 2s. 6ti. 

Tancred. By the Rt. Hon. the Earl of 
B BACON sn ELD. 2s, boards; as. 6d. 
cloth. 

Trollope's Warden, 2s. and 2s. 6d. 

Barcbester Towers, is. & it, 6tt. 

Unawares, a Story of an old French 

Town. I'lice 2s, boards ; 2s. 6d. cloth. 



Stories and Tales. By 

Elizabeth M. Sewell. Cabinet 
Edition, in Ten Volumes, each contain- 
ing a complete Tale or Story ; — 

Amy Herbert, 2S. 6d. 

Gertmde, 2s. 6il. 

The Earl's Daughter, 2s. 6d. 

Experience of Life, 2s. 6«. 

Cleve Hall. 2s. 67. 

Ivors, ZJ-. &/. 

Katharine Ashton, 2s. 6d. 

Margaret Percival, ^. 6d. 

Laneton Parsonage, 31. 6d. 

Ursula, y. 64. 

Tales of Ancient Greece. 

By the Rev. G. W. Cox, M.A. late 
Scholar of Trinity College, Oxford. 
Third Edition. Crown Svq. &. 

Parry's Origines Roma- 

nEB ; Tales of Early Rome from Livy, 
Latin Text with English Notes. Revised 
Edition. Crown 3vo. 4J. 

Parry's Reges et Heroes ; 

a Collection of Tales from Herodotus, 
Greek Text with English Notes. Re- 
vised Edition. Crown Svo. 3^. 6d, 



POETRY and 
Milton's Lycidas. Edited, 



with Nol«5 and Inlroduc 



Lays of Ancient Rome; 

with Ivry and the Armatla. By LOHD 
Macaulav. tfimo. y. 6J. 

Horatii Opera. Library 

Edition, with English Notes. Ma^jiinat 
References 4 various Readings. Edited 
by the Rev. J. K. Vonge, M.A. Svo. 

Southey's Poetical i 

Works, wiih the Author's last Cor- I 
rections and Additions. Medium Svo, ! 
with Portrait, 14J. ' 



THE DRAMA. 
Beovnilf, a Heroic Poem 

of the Eighth Century (Anglo-Saion 
Text and English Translation), with 
Introduction, Notes, and Appendix, 
By Thomas Ar.nold, M.A. Svo. 12s, 

Poems by Jean Ingelow. 

2 V0I3. fcp. Svo. tos. 
First Series, containing 'Divided,' 'The 
Star's Monument,' &c. Fcp. Svo. 51. 



Poems by Jean Ingelow. 

First Series, iiith nearly loo Woodcut 
Illustrations. Fcp. 410. 2ls. 
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NEW IVOSKS publUhed by LONGMAh 



Festus, 



a Poem. By 

iMEs Bailev. The Tenih 
ilaiged and revised. Crown 



The Iliad of Homer, Ho- 

mometrica.tl}' translated by C. B. 
Caylev, Translator of Dante's Comedy, 

&C SVO, 13J. 6rf. 



The .^neid of 

Translated into English V 
CONINGTON, M.A. Croi 

Bowdler's Familj 

speare. Cheaper Genni 
complcle in t vol. mediiu 
type, with 36 Woodcut " 
i+r. or in 6 vols. fcp. 8vo. 



RURAL SPORTS, HORSE and CAT 
MANAGEMENT. &c. 



Annals of the Road ; or, 

Notes on Mail and Slage-Coaching in 
Great Britain. By Captain Malet, 
i8th Hussars. To which are added 
Essays on the Road, by NlMROD. 
With 3 Woodcuts and 10 Coloured 
Illustrations. Medium 8vo. 2IJ. 

Down the Road ; or, Re- 
miniscences of a Gentleman Coachman. 
By C. T. S. Birch Kevnakdson. 
Second Edition, wllb la Coloured 
Illustrations. Medium 8vo. 2u. 

Blaine's Encyclopaedia of 

Rural Sports ; Complete Accounts, 
ilistorical, Practical, and Descriptive, 
of Hunting, Shooting, Fishing, Racing, 
&c. With above 600 Woodcuts (10 
irom Designs by J. Leecb). Svo. 3ij. 

A Book on Angling ; or, 

Treatise on the Art of Ushing in every 
branch ; including full Illustrated Lists 
ofSalra on Flies. By Francis Francis. 
Post Svo. Portrait and Plates, 15J. 

Wilcocks's Sea- Fisher- 
man : comprisinE the Chief Methods 

of Hook and Line Kishine, a glance at 
Nets, and remarks on Bonis and Boat- 
ing. Post Bvo. Woodcuts, I2j. dd. 



The Fly-Fisher's Ento- 
mology. By Alfred Ro-nalds. 
Wilh 20 Coloured Plates. Svo. 14J. 



Horses and Ridit 

George Nevile.M.A. Wi 
Illustrations engraved on W 



On Horse-breakin 

ing the defects of the Bysl 
breaking at present in use; 
remedy the same : teachin) 
ing ot^ horses to saddle I 
with instructions how to ■ 
their different paces; dei 
the different classes of hco 
for the different kinds of 
Founded on experience 
England, Australia, and A 
Robert Moreton, M.R.) 



Horses and StabI 

Colonel F. FlTZWVGRAl 
King's Hussars. With 3 
Illustrations. 8vo. loi. 61 

Youatt on the 



Youatt's Work 



The Dog in Hea! 

Disease. B^ Stunehbi 

73 Wood Engravings. S 
Svo. 7i, dd. 



J^SfV WORKS published by LONGMANS &• CO. 



The Greyhound. By 



Stables and Stable Fit- 
tings. By W. Miles. Imp. 8vo. 

wtlh 13 Plites, 15J. 

The Horse's Foot, and 

How to keep it Sound. By W, 

Miles. Imp. Svo. Woodcuts, I2j. 6rf. 



A Plain Treatise on 

Horse-shoeiag. ]iy W. Miles, 



Remarks on Horsesr' 

Teeth, adiiressed to Purchasers. Bi 
W. Miles. Post Sva is. 6d. 

The Ox, his Diseases and 

their Treatment ; with an Essay on 
Parturition in the Cow. By J. R. 



WORKS of UTILITY and GENERAL 
INFORMATION. 



Maunder's Treasury of 

Knowledge and Library of Refer- 
ence ; comprising an English Diction. 
ary and Grammar, Universal Gazetteer, 
Classical Dictionary, Chronology, Law 
Dictionary, Synopsis of the PeeraES, 
Useful Tables, &c. Fcp. Svo. 61. 

Maunder's Biographical 

Treasury. Latest lidilion, recon- 
structed and partly re-written, with 
above 1,600 additional Memoirs, by 
W. L. R. Cates. Ecp. Svo. Gx. 

Maunder's Scientific and 

Literaiy Treasury; a Popular En- 
cyclopajdia of Science, Lilerature, and 
Art. Latest Edition, in part re- 
written, with above 1,000 new articles, 
by J. Y. JoHNSO.N. Fcp. Svo. dt. 

Maunder's Treasury of 

Geography, Physical, Historical, 
Descriptive, ami Political. Edited by 
W. IIuoHES, F.R.G.S. WilhyMaps 
and 16 Plates. Fcp. Svo. (a. 

Maunder's Historical 

Treasnry J General Introductory Out- 
lines of Universal History, and a Series 
of Separate Histories. Revised by the 
Rev. G. W. Cox, M,A. Fcp. Svo. 6r. 

Maunder's Treasury of 

Natural History ; or. Popular Dic- 
tionary of Zoology. Revised and 
corrected Edition. Fcp. Svo, With 
900 Woodcuts, 6j. 



The Treasury of Botany, 

or Popular Dielionsry of the Vegetable 
Kingdom ; with which is incorporated 
a Glossary of Botanical Terms. Edited 
by J. LiNDLEY, F.R.S.andT.MoofcE, 
F,L.S, With 274 Woodcuts and 20 
Steel Plates. Two Parts, fcp. Svo. \2s. 

The Treasury of Bible 

Knowledge ; being a Dictionary of 
the Books, Persons, Places, Events, 
and other Matter* of which rnention is 
made in Holy Scripture. By the Rev. 
J, AVRE, M.A, With Maps, Plates, 
and many Woodcuts. Fcp. Svo. 6s. 

A Practical Treatise on 

Brewing ; with Formulae for Public 



The Theory of the Mo- 
dem Scientific Game of Whist. 

By W. Pole, F.R.S, Eighth Edition. 



tcp, !! 



2J. 6rf. 



The Correct Card ; or, 

llow lo Play at Whist; a Whist 
Catechism. By Captain A. Campbell- 
■Walker, F.R.G.S. New Edition. 
Fcp. Svo. is. 6d. 

The Cabinet Lawyer ; a 

Popular Digest of the Laws of England, 
Civil, Criminal, and Constitutional. 
Twenly.Fourlh Edition, corrected and 
extended. Fcp. Svo. gr. 
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Chess openings. By F.W. 

Longma:^, Balliol College, Oiford. 
Second Edition. Fcp. 8vq. 2j. kd, 

English Chess Problems. 

Edited by J. Pierce, M.A. and W. 
T. Pierce. With 608 Diagrams. 
Crown 8vo. m. &/. 

Pewtner's Compre- 

hen^ve Spedfier; a Guide to the 
Practical Specification of evety kind of 
Building- Artificer's Work, Edited by 
W. YouNO. Crown Svo. 6j. 

Hints to Mothers on the 

Management of their Health during 
the Period of Pregnancy and in the 
Lying-in Room. By THOMAS But.r., 
M.D. Fcp. Svo, 2j. Sd. 

The Maternal Manage- 
ment of Children in Health and 
Disease. By Thomas Bull, M.D. 
Fcp. Svo. 21. 6rf. 

The Elements of Bank- 



The Theory and Practice 

of Banking. Hy H. D. Macleod, 



Modern Cookery for Pri- 
vate Families, reduced 10 a System 

of Easy Practice in 1 Series of carefiilly- 
tested Receipts. By ELiiM. Acro\, 
With 8 Piatcsand 150 Woodcuts. Fcp. 



Our New Judicial System 

and Civil Procedure as Recotuirucled 
under the Judicature Acts, including 
the Act of 1S76 ; with Comments on 
their Effect and Operation. By W, 
F. FiNLAsoN, Bairister-at-Law, Crown 



Svo. 1 



:. &/. 



Willich's Popular Tables 

for ascertaining, according to the Carlisle 
Table of Mortality, the value of Lift- 
hold. Leasehold, and Church Property, 
Renewal Fines, Reversions, &c Also 
Interest, Legacy, Succession Duty, and 
various other useful tables. Ei^th 
Edition. Post Svo. loi. 



HISTORICAL. KNOWLEDGE for the YOUNG, 

Epochs of English His- 
tory. Edited by tlie Rev. Mandi^ll 

Creighton, M.A. late Fellow and 
Tutor of Menon College, Oxford. 
8 vols, fcp, Svo. 

Early England, up to the 

Norman Conquest. By Fredf.rtck 
York. PowKi.L, M.A. With 4 Maps, 



England a Continental 

Power, from the Conquest to 
Magna Charts 1066 - 1216. By 



The Rise of the People, 

and Growth of Parliament, from the 
Great Charter to the Accession of 
Henry VIL, 1215-1485. By Jamm 
Rowley, M.A. With 4 Maps, price 9,7'. 



The Tudors and the Re- 
formation, 1485-1603. By the Rer. 

MANDELF. CKEK-.1ITON, M.A. Witli 
3 Maps, price <)d. 

The Struggle Against 

Absolute Monarchy, from i(So3- 
1688. Bv Bkhtha Merito.-j Cor. 
DEEV. With Two Maps, price gd. 

The Settlement of the 

Constitution, from 1688 to 1778. By 
James Rowlk.v, M.A. Witt Four 
Maps, price 91/. 

England during the 

American and European Wars, fiwn 
1778 - 1820. liy O. W. Tancock, 
M.A. [//< Ihrprtsf. 

Modern England, from 

1820-1875. By Oscar Beownwg, 
M. A. [/n frtfaraHdn. 



m 




-Primi 






EC of the CoDslltution 

Andersen's Strength of Materials 

Armilage's Childhood of the English 

Nation 

Amntning'sOTeaiaKCbemiMty 

^™B/ifj(Dr.)ClirisdanLife 

— Lectures on Modem History 



— Miscellaneous Works . 



-- (T. ) Manual of English Literature 



Atelier (The) 
Atherstone Priory... 
Autumn Holidays ol 



Boom' s 'Efea.js, hy Abbott 

iif Wiatify 

• '■ — Life and Letters, hj Sfeddiag .. 

Works 

Bailty's FeslUs, a Poem .. 

fiaiu^r Menial nnri MnmT ' 



s Mental and Moral Science. 

on the Senses and Intellect , 

Etnotions and Will 

Buio'i Two Works on Ceylon 

Balfs Guide to the Central Alps 

Guide to the Western Alps 

Guide to the Eastern Alps , 

fiirr^ on Railway Appliances 

Barry b" Bram-wtlCi Lectures on Railwaj 

and Locomotives , 

fieflco«5*</i'j (Lord) Novels and Tales ., 

Becker's Cbaricles and Gallus 

Busty s Gracchi, Maijus, and SiiUa 

Black's Treatise on Brewing , 

Blackley's German-EngUsh IXctioiuuy...,, 

Blaine's Rural Sports 

■j Metals . 



Botland and Langs Aristotle's Politics... 



Boultbaoi 

Bourne's Catechism of the Steam Engine . 

Handbook of Steam Engine. 

Treatise on the Steam Engine ... 

Improvements in the same 

Biwdltr'sYiraWy Skakisptan 

Bramley-Mooris Six Sisters of the Valleys . 
Brandt's Dictionary of Science, Literature, 



flrajjE/j Voyage of the Sunbeam 

Bnnont't Emosition of the 39 Articles 16 

Brmuning's Modem England, 1820-1875 »" 

fliKi&'j History of Civihsalion a 

Posthumous Remains 7 

Bmklon's Health in the House 14 

Buirs Hints to Mothers .._,. C4 

Maternal Management of Children, 04 

Bultingcr's Leiicon to tiia Greek Testament a 

Butcomaalers Family (The) 21 

iCh«(' J- Vicissitudes of FamiUes 5 

Cabinet Lawyer 33 

Camfidts Norway ao 

Capes' s AgE of the Anlonines 4 

Early Roman Empire 4 

Carpenter on Mesmerism, Spiritualism, &c. 7 

Cales's Biographical Dictionary 5 

and Wofldjcoftf 'j EncyclopEedia ... 3 

Giy/fv'j Iliad of Homer aa 

Chatiged Aspects of Unchanged Truths ... 8 

diJB^'i Indian Polity 3 

Modem Military Biography 2 

Waterloo Campaign 3 

Cottnsa on Moablte Stone &c 19 

'j Pentateuch and Book of Joshua. 13 

Commonplace Philosopher in Town and 

Cm:nUy 8 

CootWj Positive Polity 5 

Cof^ufw'j Politics of Aiistotie 6 

Coninglon's Translation of Virgil's ^neid 3a 

Miscellaneous Writings 8 

Conlanseau's Two French Dictionaries ... 9 
Canyl^are and Himismi's Life and Epistles 

of St. Paul 17 

Cordery's French Revolution to the Battle 

of Waterloo 4 

Counsel and Comfort from a City Pulpit... 8 

Cox's (G. W.) Aryan Mythology 3 

Athenian Empire ............ 4 

Crusades 4 

General History of Greec« 3 

Greeks and Persians 4. 

History of Greece 3 

Tales of Ancient Greece ... ai 

Creighton's Age of Ehiabeth 4 

England a Contmental Power ao 

■ Tudors and the Reforaialion ao 

Crts^s Encyclopawiia of Civil Engineering iG 

Critical Essays of a Country Parson 8 

Crooits's Anthmcen 16 

Chemical Analyses 14 

Dyeing and Calico-printing 16 



NEW WORKS published by LONGMANS 6- CO. 




Cnlky's Handbook of Telegraphy i 

Curiiis's Macedonian Empire 

lyAubiptfi'S.flaTrDa.tiaa : 

Di Caime ani Le Maeal t Botaa^ i 

£>c TecqucvilUs Demociscy in America... 

Dobs0» on the Ox s 

Dsnit's Law of Stonns ,'. i 

jPflwWrjHislQryofTaiea 

DoyUs (R-l Fairyland i 

DrammoRdslevn'^ Meisiah : 

Eaittakis Hints on Household Tasle i 

Edwardi's Rambles among tlie Dolomites : 

Year in Wcslera France i 

Elemenls of Botany \ 

£liicoti'i Casmoealnrj on Ephedans i 

Galalians i 

Pastoral Episl. 

Philippiana, &c. 

Thessalonians , : 

Lectures oo Life of Christ ...... 

Elsa, a Tale of the Tyrolean Alps ; 

Epochs of Ancient History ^. 

Modem History .■ ... 

Evans' (J.) Andenl Slone Implemenls ... 

iA.J.)BcsQia 

B-aatSs History of Israel 

EairbairtCs Application of Cast and 
Wrought Iron to Building... 

Information for Engineers . 

Life 

Famtr's Chapters on Language 

Families of Speech 

i'i'B town' J Judicial System 

Filtaiygrasi on Horses and Stables 

Forbiis Two Years in Fiji 

An ih/Zob'.! (Bishop) Life 

//oAoyj' Fishing Book 

Frcskfiilis Ilalian Alps 

Froudi's English in Ireland 

History of England 

Short Studies 

Gairdnii's Houses of Lancaster and York 
CfliwCr Elementan- Physics 

Gardiiier'i Bucldngham and Charles 

Personal Government of Charles I. 

First Two Stuarts 

Thirty Years' War 

Giffckens Church and Slale 

German Home Life 

aaert &• Churchiirs Dolomites 

Cirdlistoni's Bible Synonyms 

GoldiUiir's Hebrew Myihology 

CDddtu/i Mechanics 

Mechanism 

ObbCj Ethics of Aristotle 

Graver Tlioughts of a Country Parson 

GrewVii' J Journal 

Grifia'i Algebra and Trigonometry 

Grijilk's Behind iheVeiL 

CreiBraa'j Tyrol and the Tyrolese 



/j'dfrtuif'j Aerial World 

Polar Worid 

Sea and its Living Wonders ... 

Subten 



il Worlc 



^d^uonf J Biographical and Critical Essays 5 

Heir's Primeval Worid of Swilietland 13 

Heine's Life and Works, by Stigand 4 

/filmiBiti on Tone n 

Helmkelle-i Scientific Lectures 11 

Htmstey's Trees and Shrulis 15 

tfmifc/rOulUnes of Astronomy 10 

Hiiuklig's C11KX the Sea and Far Awny ... 19 

Hohon's Amateur Mechanic ij 

//ii[ii>jU'.[ Engineer's Valuing Assistant ... >s 

ffcmorth's Mongols 3 

Hullah'i History of Modem Music 13 

"" "lion Period 13 






a Human NaCUJ 



fsmeson's Legends of the Saints AMnityra ig 

Legends of the Madonna 15 

Legends of the Monastic Orders 15 

Legends of the Saviour 15 

fcrTQld's Life of Napoleon "!!!!!!! a 

JohttStsn's Geographical Dicdonary g 

Jsman's (Ben) Every Man in his Humour 7 

Jukes's Types of Genesis 18 

on Second Death _ iS 



17 



Kerls Metallm^, by Cmekcia&d. JtHhrig. 

KinguUs Alkali Trade 14 

Animal Chemistry 14. 

fCirby and Sfienct'i Entomology .. 
"' ' ' Philosophy , 



ilchialt-Hag 



Whispers from 
Fairy-Land ... ao 

Higgledy-piggledy ao 

; and Prophecy in Israel 17 



Landscapes, Churches, Ac. 

Latham's English Dictionaries 

—^^^— Handbook of English Language 
Early Hanove- 



Leaders of Public Opinion s 

i^frc/i Bermudas .,., 
Leisure Hours in Towi 



NEW WOUKS published by LONGMANS &• CO. 



Lewefi Biographical History of Phllosoph; 

Lemis on Amhorily ■ 

Liddtliund Scclfs Greek-English Leilcoiix < 

Lindtiy aniMaor/s Treasury of Bolany ... a' 

ii5)^'j- Magnelisin i! 

Wave-Theory of Uehl i 

London Series of English Classics ; 

Lnngman's (F, W. ) Chess Openings a. 

Frederick the Great ... 

German Dictionary ... i 

(W.) Edward the Thinl ■ 

Leclures on History of 

England ! 

Oid and New St. Paul's ii 

Loudon's Encytlopiedia of Agriculture ... ij 

Gardening i( 

Plants i; 

ZiiMiv>' I Origin of Civilisation i; 

■Cwfteu'i American War i 

Lyra Germanica il 

Macaalay's (Lord) Qive, by BavKs ; 

Essays j 

History of England ... i 

Lays irfAncient Rome 14, ai 

Life and Letters ^ 

Miscellaneous Writings ; 

'''ff^^J!ZZ'.Z"'.Z \ 

■ Writings, Selections from j 

JUcCutbick's Dictionary of Commercs: 5 

JUac/arrta on Musical Harmony 15 

MaeUoSi Economical Philosophy t 

Theory and Practice Ot Banking 34 

Elements of Banking 34 

Mademoiselle Mori ai 

^alW'j Annals of the Road as 

Manning's Mission of the Holy Spirit iG 

Marlcjtu's Doctor Fauslus, by iVtigntr ... j 

MarskalCs Physioloey i^ 

AtariksHan'i Life of Havetock t 

Martineaa's Christian Life 15 

Hours of Thought 15 

Hymns \i 
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of the series is. as a general rule, correct 
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